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Welch’s Car Truck. 


The engraving herewith represents a six-whee'ed 
truck manufactured by the Harlan & Hollingsworth 
Company, of Wilmington, Del., which was designed by 
Mr. Ashbel Welch, President of the United Railroad 
Companies of New Jersey. 

Very little explanation is necessary, as the chief nov- 
elty, that of the arrangement of the outside springs and 
bolsters, is very clearly shown by the engraving. It 
will commend itself, we think, to all master car build- 
ers and railroad men generally. 











Railway Gauges. 


{Paper read before the British Association at Edinburgh, August, 


1871, by Mr. Robert F. Fairlie.) 
I had the honor, last year, of reading before this As- 
sociation a paper upon “ The Gauge for the Railways 


foreseen causes, and hence many, even when they re- 
cognise a trath, shrink from the responsibility of being 
the first to carry it into practice. 
this responsibility by Mr. Spooner, the opportunities 
that he thus afforded me of proving the waking value 
of my principles, and the facilities for inspection and 
experiment that he has since courteously allowed, all 
fairly entitle him to be considered the father, as his 
tiny railway has certainly been the cradle, of the nar- 
row-gauge system of the future. 

The next step was made by the Russian Commission. 
It would be difficult for me to do justice to the infinite 
care and pains with which Count Bobrinskoy, the Pres- 
ident of the Commission, investigated every detail be- 
fore arriving at his conclusion, or to the earnestness 
with which he afterwards pushed this conclusion to its 
legitimate results. In Russia, as in other countries, 
there are men whose interests or whose prejudices lead 
them to cling to existing systems, and the opposition 
which proceeded from such persons could only have 
been overcome by the strength of clear convictions, of 
unsullied integrity, and indomitable resolution. Count 
Bobrinskoy was worthily assisted in his novel and im 
portant duty by the other members of the Commission, 
among whom I may name M. B. Saloff, Professor of the 
| Technical School of Engineering, St. Petersburg ; 
von Desen, now resident engineer in charge 
of the works; and M. Schoubersky, in charge 
of the rolling steck of the Imperial Livny Ra‘lway. 
To these gentlemen the entire civilized world owes a 
deep debt of gratitude. The line which was constructed 














ing that the work I had in hand was one which would 
benefit the whole of the civilized world—knowing that, 


The acceptance of | could I once produce conviction, there need be no 


country, however poor, that could not be supplied, no 
distance, however great, that could not be traversed by 
profitable railways, I persevered, and to-day I find that 
my efforts have been crowned with a great and sub- 
stantial success. Need I say that I appreciate this vic- 
tory, counting the past pains as nothing, and being 
| still more anxious to continue advocating the truth. 

| But itis only due to this Association that I should 
state how much of my success I owe to its influence, 
and to the weight thus added to my celebrated paper on 
“The Gauge for the Railways of the Future.” To that 
| paper I attribute a large proportion of the extraordi- 
| nary activity that I have described. Stamped with the 
approval of this Association, the paper has circulated 
in all countries, and has been translated into all Euro- 





pean languages, including those which have been nat- 
| uralized in South America. It has formed the text for 
| innumerable discussions; it is almost daily qucted in 
| the journals of the United States; and it has excited 
| the most lively interest among the railway engineers of 
| that country, where existing railway management 
| shows results still more discouraging than those which 
are obtained in England. The British Association, 
| therefore, more than other public body, has helped for- 
ward a vast reform, and gratefully feeling this, I am 

| encouraged to come here again on this occasion. 
It is not long since, that to doubt established gauge 
was professional heresy. A type to which an accident 


of the Future,” in which I pointed out the capacities of and equipped in accordance with their report has now | had given birth, had come in course of time to be con 
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narrow-gauge lines, and showed how unfavorably our 
own railway system, as at present worked, contrasts 
with such lines when properly handled. The great 
truths I then put forward were too startling to be re- 
ceived without some degree of ridicule and incredulity ; 
and although I announced them in the full conviction 
that sooner or later they would be fully acknowledged, 
I was then little prepared for the rapidity with which 
that acknowledgement has come, 

The report of the Imperial Russian Commission upon 
the Festiniog Railway, produced a similar inquiry on 
the part of the Indian Government. I had once more 
the satisfaction of attending a Royal Commission, ap- 
pointed to investigate the question of narrow gauge ; 
and the results obtained on the second occasion were 
as satisfactory as those on the first. 

In Russia, at the iastance of His Excellency Count 
Bobrinskoy, His Imperial Majesty the Emperor com- 
manded a line of narrow-gauge railway to be at once 
commenced, anda number of my engines to be con- 
structed, in order that the accuracy of all I had as- 
serted on the subject, and had shown to the Commis- 
sion upon the Festiniog Railway, might be proved upon 
a more extended scale ; and thatthe exact value of a 
narrow-gauge system, for national service, might be as- 
certained by the fullest tests of experience. 

The Association will, perhaps, pardon a brief digres- 
sion, while I here place on record, as a matter of his- 
tory, the eminent services rendered to the cause of 
narrow-gauge extension by the Russian Commission, 
and also by Mr. Spooner, the engineer and manager of 
the Festiniog Railway. This little line, of only 1-foot 
1144-inch gauge, was originally constructed for horse 
traffic; but was worked after a time by small locomo- 
tive engines, resembling, in a but dimensions, 
those in common use in England. s thus worked, 
the traffic outgrew the carrying capacity of the line ; 
and powers to construct a second track were actually 
obtained. At this conjuncture, Mr. Spooner had the 
sagacity to perceive the advantage that would accrue 
from the employment of my system of traction, of 
which he had read, and the determination to carry out 
his perception to a practical issue. I constructed for 
him the now well-known “ Little Wonder” locomotive, 
and thus gave him, on his single line, two-and-a-half 
times the carrying capacity that he had possessed be- 
fore. The second track was thus rendered unnecessary, 
and it has never been made. In the application of all 
novelties there must ever be risks of failure from un- 
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WELCH’S CAR TRUCK, 


for several months been in operation. 
its working establish all that I claimed for the narrow 
gauge ; and the final official trials that will take place 
this month will determine the general adoption of the 
3-feet 6-inch gauge in Russia, together with the em- 
ployment of my locomotives, without which the value of 
the narrow gauge at once sinks into comparative insignifi- 
cance. This rapid action is due to the promptness with 
which His Imperial Majesty of Russia appreciates pro- 
gress, to his freedom from prejudice, and to the fact 
that I have never advanced anything which I have not 
been able to prove. 

In India, although I believe ground has not yet been 
broken, a meter gauge has been decreed for general in- 
troduction ; and the strongest advocates for the reten- 
tion of the 5-feet 6-inch gauge have been entirely de- 
feated. 

In Australia, Tasmania, and New Zealand, narrow- 
gauge railways have been undertaken, and will be built 
as fast as means that have been straitened and opinions 
that have been om get will permit. 

In South America, to a great extent, and in North 
America—I speak of the United States—to a marvelous 
degree, the reform Ihave so long, and at last so suc- 
cessfully, advocated, is making em with an astonish- 
ing rapidity. Some 2,000 miles of narrow-gauge line 
are under construction; the great Denver Rio 
Grande Railway, 850 miles in length, is being built 
upon the gauge I have made specially my own; and I 
may mention that this width of 3 fect was decided upon 
by the President and principal officers of the company 
after considerable investigation of the principles of my 
system recommended to their consideration by Mr. 

eorge Allan, C. E., who, at an early period, became 
strongly convinced of its advantages. A great trans- 
continental railway from the East to the Pacific is be- 
ing organized, which, it is expected, will also be on the 
narrow gauge. California is building similar lines; 
the Western States and Territories—pastoral, agricul- 
tural, and mineral—are building them; Massachusetts, 
already covered with a network of ordinary-gauge 
railways, is legislating for them; and many others of 
the Eastern States are earnestly considering the advi- 
sability of their immediate construction. 

As little as yourselves could I have last year imagined 
that all this progress would have been made in less 
than twelve months. At that time I was discouraged 
on almost all sides; I was hampered by the weight of 
prejudice and of opposition of every kind; but know- 
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sidered perfect ; it was a superstition quickened into 
|areligion. By degrees, after scores of thousands of 
| miles of railway had been built, and hundreds of mil- 
lions of pounds expended, it began to be seen that 
there was something still to be desired, and that 
it was ruinous to make railways for the service of 
remote districts yielding but small traflic, or in coun- 
tries whose limited means and commerce could not jus- 
tify large expenditure. By this time the great outlay 
which aitended the labors of the earliest engineers—the 
outlay involved by heavy works to gain easy gradients— 
had been somewhat reduced, and with improved loco- 
motive practice, steeper gradients and sharper curves 
became possible. Then came the very recent modifica- 
tion of making essentially light lines upon the standard 
gauge, conforming as much as possible to the natural 
contour—surface lines, as I was the first to name them in 
1864. By adopting them the cost of construction was 
greatly reduced, and was brought somewhat more into 
proportion with the revenue to be derived. 

But these improvements were but improvements upon 
a bad type, and real reform could not be effected whilst 
the width of gauge remained, while the rolling stock 
continued unaltered, and the locomotive rested unmodi- 
fied. 

Meanwhile, the history of railroad construction in 
England was slowly repeating itself, even in an exag- 
gerated form, abroad, and particularly in our colonies, 
where the primitive types were perpetuated by the pu- 
pils of the old school of engineers. And here I may re- 
mark that the difficulties encountered in this country 
in railway reform have been faithfully repeated in our 
colonies—an illustration of cause and effect. 

Gradually it became known that the ruinous practice 
of English engineers in Norway had forced the govern- 
ment of that country to adopt an entirely new type, 
after the intermediate stage of light standard-gauge ratiways 
had been largely tested and abandoned, and that for the first 
time a national narrow-gauge system was established. 
But this was done so quietly, and information filtered 
so slowly from that isolated country, that until quite 
recently only a few have known of the change, and still 
fewer have known, or have cared to inquire, about the 
practice followed or the results obtained. _ 

Of course, exceptional and independent lines of very 
narrow gauge, established almost universally for min- 
eral traffic, have existed for many years; but these, 
with the exception of the Festiniog Railway, do not en- 
ter into the question; on the contrary, indeed, their 
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small traffic capacities, as worked, have served the 
opponents of narrow gauge as arguments against inno- 
vation. 

So matters stood when I, having convinced myself of 
the monstrous errors which cripple our standard rail- 
way system, and having learnt the capability of narrow 

. gauge—which are yet scarcely understood even by the 
engineers who are advocating and constructing them— 
so matters stood when I first devoted myself to the ef- 
fort of promoting the general introduction of narrow- 
gauge lines, and had the audacity to set myself up in 
opposition to long-established an a prin- 
ciples. At first the utmost concession I could obtain— 
a concession granted but by a few—was that for new 
countries, where railroads did not exist, or for poor 
countries, where traffic was light and uncertain, a nar- 
row-gauge system might be adopted with some amount 
of advantage; but that its capacity and consequent 
utility were proportioned to its gauge ; and that hence, 
as a natural consequence, not re a must such lines as I 
recommended be located in districts where only a very 
small business actually existed, but where also the 
prospect of its increase were extremely remote. I 
knew the error of this opinion, for I knew the actual 
capacity of narrow-gauge railways under proper man- 
agement; therefore I was encouraged to persevere un- 
til, as the circle of conviction widened, I was enabled to 
put my views to the test of actualand wide experience, 
and to stir into lifethe radical reform which to-day is 
spreading on every side, and which shall before long 
become general. 


I showed you last year how, upon a railway costin 
one-third less than a line of an ordinary gauge, I poe 
with equal dispatch carry such a traffic as that of the 
London & Northwestern Railway, with a saving of 
three-fifths of the dead load carried ; and how in so 
doing I could effect a corresponding reduction in en- 
gine power, and consequently in cost of fuel, of rolling 
stock, of engine repairs, and of maintenance of perma- 
nent way. All this could be effected at a speed at least 
equal to the present speed of freight trains for the 
goods traflic, and at thirty-five miles an hour for the 
passenger traffic; a rate which is but little below the 
average of the mileage made by fast passenger trains in 
this country. We are so accustomed to the present 
condition of things—or, perhaps, we are so ignorant 
of the real elements of railway economy—that it is 
difficult to believe this great reform possible; but 
belief was more difficult a year ago than it has since 
become, now that all my statements have been proved 
to be incontrovertibly true. The question, however, is 
one of such radical importance, that I may once more 
devote a few words to its elucidation. 

On the London & Northwestern Railway the average 
practice is to employ 7 tons of wagon to carry 1 ton of 
goods, but I assume the proportion of dead weight to 
be only four to one, in order to make out as favorable 
acase as possible. The average weight of a goods train 
on the London & Northwestern Railway is 250 tons, 
composed, in the proportions I have mentioned, of 50 
tons of freight to 200 tons of rolling stock. (See dia- 
gram.) On the Livny (New Russian), 3-feet 6-inch 
Railway, on the other hand, the average gross weight 
of trains is 354 tons, or 104 tons more than that of the 
London & Northwestern, while the dead weight is only 
94 tons. This proportion is also shown on the diagram, 
To carry this paying load of 260 tons on the London & 
Northwestern, 1,040 tons of wagons would be employed, 
or more than eleven times the weight required by my 
system. In all my srguments, I of course deal with 
general goods traffic only, exclusive of minerals. It 
may be urged against this comparison that the more 
favorable traffic conditions of the Livny Railway help 
the results; but it is sufficient to reply, first, that with 
the reduced gauge reduced weight of wagons in pro- 
portion to capacity is feasible; next, that the smaller 
wagon capacity is essential to economy; and third, 
that while rolling stock of the smaller class is certain 
to be loaded more nearly to Its ultimate limits, the dif- 
ference between the maximum load and the absolute 
loads obtained in practice are attended with none of the 
excessive cost inevitable on a 4-feet 844-inch gauge. I 
would here call apd attention to a most important fact 
in connection with railway goods traffic. The average 
load of merchandise carried by each wagon in this 
country is considerably less than one ton. Experience 
has proved that the exigencies of traffic in this country 
have settled this average, yet wagons of four times this 
capacity must nevertheless be provided. This fact of 
itself is sufficient to show that so broad a guage as the 
standard one is very excessive. With a narrow gauge 
this evil may be prevented, and if a higher average per 
wagon could not be attained, at least a far lower pro- 
portion of dead weight would result. This I have en- 
deavored to make apparent in the diagrams, which 
show the average proportions of dead to paying weight 
on the 4-feet Sra inch Paes. and on the 3-feet gauge ; 
and [ have also placed the load carried as the average 
by the standard gauge upon atrain running on a 38-feet 
gauge, the varying proportions being well expressed 
by contrasted colors. The great economy in 
working, brought about by the causes enumerated 
above, would react upon railway business, and, in in- 
creasing it, would certainly raise the wagon average, 
because the cost of carriage would be so much reduced. 

I think you will agree with methat Iam no visionary, 
but have always spoken within the mark, making my 
position sure as I advanced, and asserting nothing that 
I could not provein actual practice. I have obtained, 
by the development of my system, results very closely 
approximating to those I stated last year—namely, 
three to one of paying to dead load; and I know that 
this proportion can and will be reached when my views 
are fully carried out, when a Fairlie gauge is worked 
with Fairlie locomotives and stock; while by no other 
system in existence can such results be obtained. 

Tn the report of the Royal Railways’ Commission, 
published in 1867, the following pregnant conclusions 


only way in which an inereased receipt in proportion to the 
costof running the trains can be anticipated, is in carrying 
alarger number of passengers in proportion to the nwmber 
of passenger carriages in thetrain, and running the goods 
trucks full instead of partially full; or, in other words, ob- 
taining a greater amount of work out of the engines and 
carriages than at present. But this means that the passen- 
ger trains would be leas frequent and more croudcd ; that the 
passengers going on to branch lines would have to change car- 
riages more frequently ; and that goods would have to be 
retained until full truck loads were made up, which would 
result in a slower delivery of goods.” 

So that, as the necessities of traffic enforce frequent 
passenger trains, three or four times the necessary 


weight of carriages must be provided; and 
as goods cannot be detained until trucks are 
fully loaded, it follows that universal _ ex- 


travagance is inseparable from the present system. 
Railway managers, who are of course thoroughly 
conversant with the subject, agree that our existing 
railways are at present being worked to the best ad- 
vantage. If so, it cannot be doubted that there is a 
grave blunder somewhere; and if this blunder is not 
to be discovered in management we must seek for it in 
construction, and there we shall find it. We shall find 
that railways of the existing gauge will labor under 
disadvantages for all time; they will remain oppressed 
by the curse of dead weight, an evil from which they 
can by no means be relieved ; dead weight in their roll- 
ing stock for passengers, one ton of which requires 
thirty tons to convey it; dead weight in their rolling 
stock for freight, which can never be more than one- 
quarter fully loaded ; and dead weight in their locomo- 
tives, ill applied for obtaining useful results, but always 
destructive to the permanent way. 

Nor does increase of traffic upon a great standard 
railway system tend to reduce this evil; if it did, the 
London & Northwestern Railway would not at the 
present time be expending enormous sums in doubling 
their permanent way. Experience shows that increased 
traffic does not diminish averages of weight ; for the 
fact that these averages were larger twenty years ago 
than they are at present, although the traffic had not 
then reached half its present dimensions, was simply 
because the wagons then averaged about a ton less in 
weight. With a doubled business, each wagon does 
not carry twice the average amount that it carried 
twenty years ago; but twice the number of wagons 
then employed carry each their usual complement of a 
single ton. There is, therefore, no escape from the con- 
clusion that the existing proportion of dead weight to 
paying weight upon a 4-feet 8-inch railway cannot be 
reduced so long as the condition of things exist which 
guided the Railway Commission to its conclusions, but 
that it must remain a fixed quantity independent of in- 
crease of business on the line. 

I think no more striking illustration of the error of 
our present system can be conceived than is afforded 
by the daily practice of a magnificent company like the 
London & Northwestern Railway, who, at the present 
moment, be it remembered, have commenced to double 
the width of their road through press of business, yet 
whoare sending out daily, and daily receiving, at Euston 
Square, some 4,400 passengers, in carriages which con- 
tain sitting accommodation for 13,500 ; and who carry 
their enormous freight in increments, averaging less 
than one ton, in wagons having six times that capacity. 
Imagine the amount of capital sunk before this result 
was obtained! Conceive the waste of engine-power, 
the wear and tear of rolling stock, the destruction of 
permanent way, the cost of staff, all entailed by this 
curse of dead weight ; and then imagine how easily all 
this tnmechanical and unbusiness-like state of affairs 
might have been prevented by the simple adoption of a 
suitable rolling stock running on a suitable gauge! I 
aM not for a moment advocating any radical change in 
our English railway system ; that system has outgrown 
the season of radical reform, and we must make the 
best of it as it is; but I seek to prevent the repetition 
elsewhere of mistakes that have been so costly here. I 
want to prevent the unnecessary extension of a sys- 
tem that is palpably false, but which is not on that ac- 
count the less strongly defended and protected. 

That our great error was known some years since to 
all thinking engineers, is shown by the quotation I just 
now made; Mr. G. P. Bidder stated before the Royal 
Commission : ‘ 7’hat great economy may yet be obtained 
in the transport of minerals over long distances by means of 
railways laid out under conditions admitting of very long 
trains being run.” In this statement I find the very es- 
sence of the question at issue between myself and all 
conservative engineers ; I find the necessity for reform 
acknowledged, and the means of attaining it hinted at 
by my warmest opponent. Except that his views did 
not extend to passengers and goods, but were confined 
simply to the transport of mineral traffic, we have a 
complete statement of the problem which I have 
brought successfully to a solution. The requirements 
which Mr. Bidder hinted at generally, I have worked 
out in detail, and have extensively reduced to practice, 
with results that show his judgment to have been sound 
as far asit went. The conditions under which a rail- 
way should be laid out to meet these requirements are 
clearly not those which rule the present system ; ample 
experience proves the contrary, showing that no line, 
however full of business, can be worked to its full ca- 
pacity. We are led then, unmistakably, to a 
narrow gauge, to the adoption of passenger carriages 
which shall be filled, of wagons which shall be almost 
fully loaded, and of weight which shall bear a reason- 
able proportion to their capacity, and we are led to the 
adoption of very long trains and powerful engines. 





Considering the date of Mr. Bidder’s opinions, they 
could not have been put more clearly or more con- 
cisely. 

Toa certain extent, but ina very limited and im- 





erfect degree, experiments were made in the direction 
indicated—faint foreshadowings of the practice now 


were arrived at from the opinions of the principal en- | being so widely introduced—by an attempt to convey 


gineers and railway managers in this country: 


“ The | extremely heavy trains by means of an auxiliary pair 





of cylinders placed under the tender of the engine and 
receiving steam from the boiler ; the idea being to util- 
ize all the available weight of engine and tender for 
adhesion. In running expenses, the results of these 
trials were very satisfactory, showing a large reduction 
of cost in oe the heavierload. There were many 
reasons why this arrangement should prove unsatis- 
factory, but I quote the results obtained, because they 
will not be called in question, and because, if so much 
economy could be obtained by sucha contrivance as 
the steam tender, I may at least claim proportionately 
advantageous results for the system of which this was 
an indication. 

Thus, with an ordinary engine, the cost of convey- 
ing a load of 210 tons was 20d. per mile, whilst the cost 
of conveying a load of 310 tons by the aid of the steam 
tender was only 23d. per mile. It is obvious that no 
such saving as this could have been effected had two 
independent engines been employed upon the same 
duty. The results clearly prove that a large saving 
can be effected by increased engine power and greater 
loads ; but, as I have already pointed out, this economy 
cannot be realized on railways of the standard gauge ; 
but on the many thousand miles of narrow-gauge rail- 
ways that will before many years be constructed, the 
true system of economical working, developed by me, 
will not only be possible, but will be universally 
acknowledged and adopted. 

It would seem a very simple and self-evident fact that 
the means of conveyance should be fairly proportioned 
to the amount to be conveyed, and I have been labor- 
ing for years to make people understand this. One 
would think it would be sufficient to point out, to 
countries contemplating the construction or the great 
extension of railways, and looking to England and 
English practice as a model, that the best labors of our 
engineers, after thirty years’ experience, have given us 
a railway system on which it is necessary to have 4 
tons of wagon for every ton of goods, and from 10 to 
80 tons of carriages (see the diagram) for every ton of 
passengers. And indeed abroad it is pretty widely un- 
derstood that it can only be on a narrow-gauge railway 
that a full measure of usefulness can be obtained, and 
a proper proportion between paying and non-paying 
load can be secured ;—this is because the amount of 
engine power being unlimited, better paying trains 
can be carried on the narrow thanon the broad gauge ; 
the difference arising from the fact that the dead weight 
required for the transport of passengers and goods is 
reduced in the manner shown by practice and indicated 
in the diagram. The reform is effected by the adoption 
of a suitable rolling stock, in which dead weight is 
kept down by the smallness of the gauge, but in which 
ample capacity is obtained. Such carriages and wagons 
exactly meet the difficulty, which is one of the great 
causes of dead weight on a 4-feet 81-inch gauge— 
namely, the necessity of transmitting passengers and 
goods, whenever practicable, to their destination with- 
out change of vehicles. With the small carriages and 
wagons, the expense attending this proceeding is re- 
duced to thelowest possible cost, because, though 
vehicles of appropriate capacity can be employed, and 
each can be loaded almost to its full complement of 
passengers or goods, carriages half or two-thirds empty 
would never form necessary accompaniments to a train ; 
and even if it were not possible in practice to place a 
larger share of the load in each vehicle than the present 
average, we should have wagons of 5 tons capacity 
weighing 114 tons, instead of others weighing 4 tons to 
carry the 1 ton average. 

This capability of sub-division of traffic is one of 
the most important advantages which the narrow 
gauge offers ; it involves the leading principle in rail- 
way economy, but it is an economy which I have shown 
—and I am borne out by all the weight of the evidence 
given before the Railway Commission—to be impos- 
sible on the broad gauge. 

But it must be remembered—and this is a point not 
understood by some of the strongest advocates of nar- 
row gauge—that such lines wre of but tile avail, unless 
they are provided with suitable locomotive power If a line is 
made in all respects a miniature copy of a broad-gauge 
railway, with miniature rolling stock and miniature en- 
gines, its utility decreases, and its working capacity goes 
down, but its working expenses go up. In illustration of 
this I may quote the results of Norwegian practice, 
where one of the narrow-gauge lines, carrying only a 
very small traffic as compared with that conveyed up- 
on a broad gauge in the same country, shows its: ex- 
penses to be out of all proportion; while the percent- 
ages of the expenses to the receipts vary from 65.47 to 
103.5 on the various narrow-gauge lines now built in 
Norway, a result that cannot be considered favorable. 

If we look at the capacity of the engines on these 
railways, we shall see that they are capable of drawing, 
besides their own weight, 83 tons, 55 tons, and 84 tons, 
respectively, up gradients of 1 in 70, 1 in 42, and 1 in 
60, and it is worth noting that the proportion of work- 
ing expenses to receipts decreases a: the power of the 
engine increases, Although many other causes besides 
those of mere locomotive expenditure step in to inter- 
fere with results, the regular proportion is, I think, too 
clearly marked to be independent of this most impor- 
tant question. The capacities of the Norwegian stock 
and the maximum trains conveyed by the engines are 
shown in the diagram. 


I refer again for a moment to the results obtained by 
the employment of the steam tender for dragging great 
loads. Mr. Sturrock found that he could, by adding a 
pair of steam cylinders to the tender of a locomotive, 
convey trains weighing one-half as much again as the 
maximum load carried by ordinary engines, with an 
extra expenditure of about 15 per cent.; and a train of 
any given weight can be conveyed for from 64 to 70 
per cent. of the cost of such a train divided into two 
equal parts, which means a saving in the locomotive 
accounts of from 30 to 36 per cent. It is argued against 
me that an engine of my system is no more useful or 
profitable than two engines coupled together. My ex- 
periences prove the contrary; so far as they go, the 
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results with Mr. Sturrock’s contrivance bear me out, 
and so do the results obtained by the working of MM. 
Meyer’s (adapted from my own) in France. 

If such a system as that which I recommend had been 
introduced into Norway, it is needless to point out that 
a considerable modification of the balance sheet would 
have been the result. 

To sum up, then, the requirements necessary for 
making a narrow-gauge railway perfectly efficient, we 
must have light, small stock, easily handled, and very 
powerful engines, capable of drawing heavy loads. The 
experience of the present year entirely bears out this 
assertion. We need only turn to the 3-feet 6-inch 
Livny Railway in Russia, carrying regularly its 854 
tons of train exclusive of engine, a duty accomplished 
by one Fairlie locomotive without distress to the per- 
manent way, and up gradients some of which are1 in 
80,of 4or 5 miles in length, and with an economy 
shadowed fo:th long since by the crude appliances that 
were tried with a vague hope of achieving a similar 
result. 

Again, as already stated, the introduction of the 
same system on the Festiniog Railway avoided the 
necessity of doubling the line of rails (a work which 
was actually commenced so far as preliminaries were 
concerned), by more than doubling the utility of the 
single pair. The diagrams show the change very 
strikingly, the one indicating the daily duty of the 
“ Litthe Wonder,” the other the similar duty of the or- 
dinary engines of rather more than half the weight. 

It now remains to point out as briefly as possible the 
circumstances that have led me to adopt a 3-feet gauge 
and to recommend that width for general introduction. 

Experience has shown that 3-feet 6-inch can be made 
a highly economicalj and efficient width; butit does 
not by any means follow that it is the most serviceable 
and most efficient, any more than it follows that the 
accidental 4-feet 84-inch was all that could be desired, 
even though an act of Parliament had made it an art cle 
of belief. 

On the contrary, as our knowledge and experience 
increase, we are enabled to approach more and more 
nearly to that happy mean, :n either side of which is 
error. While, on the one hand, there is every neces- 
sity for obtaining such a gauge as will afford a good 
and useful width of vehicles, on the other it is necessary 
to avoid such narrow limits as would necessitate the 
introduction of too great overhang on each side of the 
rails. The 3-feet gauge appears to me to comply with 
all the necessary conditions better than any other, and 
it is from no mere theorizing that I lend all the in- 
fluence I have towards its adoption. There is 
a certain amount of saving in first cost as compared 
with the 3 feet 6 inches, not a large amount, but worth 
considering. This, however, I leave out of the discus- 
sion for the present. The all-important matters are to 
place upon the rails a thoroughly efficient stock that 
shall possess a maximum of capacity and a minimum 
of weight, and to supply engine-power under the most 
economical circumstances, and I hold it to be easier to 
accomplish these objects on the 3-feet gauge than any 
other. 

[ am led to this conclusion both by a comparison of 
the actual work done on the railways of the 3-feet 
6-inch gauge with that which can be accomplished with 
the 3-feet gauge, and because, having in view the prac- 
tical requirements of goods traffic, I find that I can ob- 
tain an ample floor area with less dead weight than can 
be secured with any other width: on a wider ga..ge the 
dead weight increases, on & narrower one the capacity di- 
minishes. A statement of the actual results of compari- 
son will explain this more clearly and more quickly 
than could be done otherwise. On the Quesnciand 3- 
feet 6-inch Railway, the composite passenger carriages 
are 6 feet 6 inches wide and 6 feet high inside. The ca- 
pacity is equal to 34 persons, and the weight is 10 tons 
5 cwt., or 6 cwt. per passenger ; the second and third- 
class carriages accommodate 48 persons, and weigh 9 
tons 2 ewt., or 3.75 cwt. per passenger. The wagons 
average 14 feet in length, 6 feet in width, and weigh 3 
tons 5 cwt. The covered wagons are 6 feet high inside, 
and the open wagons have sides 30 inches high; the 
first would have a capacity of about 7 tons, the latter 
of about 5 tons, the respective proportions of paying 
load to weight being 2.15 to 1, and 1.54 to 1. 

On the Norwegian 3-feet 6-inch lines, the first-class 
carriages are 6 feet 10 inches wide outside and 20 feet 
long, weigh 4.6 tons, and carry 32 passengers, the pro- 
portion of weight per passenger being 2.9 cwt.; the sec- 
ond-class carriages have the sam length and width, 
carry 32 persons, and weigh 2.4 cwt. per passenger. The 
covered goods wagons are 18 feet long, 6 feet 7 inches 
wide outside, weigh 3.7 tons, and carry 5 tons, the pro- 
portion of freight per ton weight of wagon being 1.2; 
this proportion is steadily maintained throughout, the 
wagon stock rising, however, as high as 1.6 to 1, while 
some of the more recent stock carries 6 tons instead of 
5; of the increase of dead weight in these I have no 
data. 

For a 3-feet gauge the stock that I construct is as fol- 





pene : For first-class passengers the carriages are 18 
cet 6 inches long, 6 feet 8 inches wide inside, seating | 
18 passengers, and weighing 3 tons 5 cwt., or 3.6 cwt. 

per passenger. Forvsecond-class, the carriages are 16 | 
feet 6 inches long, 6 feet 8 inches wide, weighing 3 tons, | 
and carrying 24 passengers, being 2.5 cwt. per passen- | 
ger; the third-class carriages are of similar size, but 

seat 30 people, the dead weight being 2 cwt. per passen- 
ger. It will be noticed that these proportions are 
nearly identical with those on the Norwegian lines, but | 
considerably less than those of the Queensland Rail- | 
way.* My open wagons are 10 feet by 6 feet 6 inches 

by 2 feet 1044 inches high, weighing 28 cwt. 3 qrs., and | 
having a cubic capacity of 4 tons, equal to a propor- 
tion of 3 to 1; also others for light goods, such as cot- 
ton, are 14 feet by 6 feet 6 inches, with posts and rails 











.*The stock here described is on the type used inthis country; @ 
different type would require to be made to suit different tastes, as 
in America, for instance, carriages should have a central passage and 
rest on two bogies or trucks, with entrances at each end. 





6 feet 6 inches high from floor, or, as we are now run- 
ning themin Mexico, with a low ledge running all 
round only 6 inches high, on which cotton bales are 
piled in a similar manner to that on a street wagon or 
lorry, and covered with tarpaulin. The covered wag- 
ons are 10 feet by 6 feet 6 inches by 6 feet, of 360 feet 
contents, and weighing 33 cwt., equal to 3 tons of car- 
rying capacity to 1 of dead load. In all this stock, as 
well as in the other classes required, the center of grav- 
ity is kept low, and an angle of stability of 38° is in all 
cases maintained. It will thus be seen that upon a 
3-feet gauge I am enabled to place stock of ample size 
and of less weight than can be done on the 3-feet 6-inch 
lines. In adopting this stock, I secure several advan- 
tages inseparable from the Fairlie gauge. The princi- 
pal of these are: the reduced width between the sole 
bars for the under frames of wagons and carriages, and 
lengths of wheel centers ; these in turn affect the scant- 
lings of material, the weight of the wheels, the size of 
axles, to carry certain loads. It has been argued that 
the excess of strength over the actual requirements for 
carrying, but necessary to resist the shocks and con- 
cussions incident upon shunting, etc., would not be 
affected by the gauge ; and that if the gross weight ofa 
train is maintained upon the narrow that is now worked 
on the broad gauge, the wagon frame and couplings must 
bealikein weight to give equal strength to withstand sud- 





den shocks and strains. Of course this is in itself 
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and which are often urged against it. It is said that 
with a 3-feet or 3-feet 6-inch gauge, a far larger amount 
of siding and goods shed accommodation is required. 
Is it not sufficient to point out, as the wagons carrying 
the same amount on the latter as on a wide gauge are 
but some 10 feet long as compared to 16 feet, that a 
train of the former, conveying the same loads as on 
the latter, would have but five eighths of its length? Here, 
again, the axiom of subdivision of traffic is applica- 
ble in all its force. 

Again, a common notion—and one that was strongly 
urged when the discussion concerning India was in 
progress—is that narrow-gauge railways may be con- 
structed in difficult and hilly countries, but not on level 
and favorable ground. Doubtless this idea has grown 
from the fact that the saving of construction in the 
former localities is greater thanin the latter But, as 
I have already stated, the economy in the cost of con- 
struction is altogether subordinate to the greater and 
constant economy in daily use. The fact is that nar- 
row-gauge lines are useful everywhere, are needed ev- 
erywhere ; the saving in their first cost rises and falls 
with the country over which they pass, and, always 
considerable, is greatest where precipitous districts 
demand lines that creep around and up hill-sides ;_ but 
the subsequent economy is not variable; it is always 
what I have shown it to be, when narrow-gauge rail- 
ways and their equipments are worked, as everything 
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Diagrams Showing Proportions of Dead Weight to Paying Load in 


quite true, and certain parts must be as strong in a | 
train of given weight on a narrow as ona broad gauge. | 
The force of the argument falls to the ground, if we re- | 
member that under present circumstances an average | 
goods train, say of 250 tons, has only 50 tons of pay- | 
ing weight, the remaining 200 tons being stock. Now, | 
on the narrow-gauge, supposing that only one ton of 

goods was carried per truck, as in the case of the 4-feet | 
814-inch gauge,the dead weight required to carry it on my | 
system would be only 874 tons, making the total weight | 
little more than half, and reducing the force of shocks | 
upon the train in a proportionate manner, so as conse- | 
quently to reduce the requsite weight of parts. Take, 
now, this same weight of paying load in a train, namely, 
50 tons, and place it in the same portions in the wagons 
of the Norwegian 8-feet 6-inch line, or in those of the 
Queensland Railway, and we shall find that the dead 
load runs up to 185 tons, or a close appromimation to 
our English practice. Probably, therefore, this stock 
as built is not too heavy to resist the strain and shocks 
thrown upon it by reason of its own weight; but by 
the mode of coupling employed on the Fairlie stock, 
the destruction arising from the shocks caused by sud- 
den stopping and starting of the trains, especially when 
shunting, is entirely avoided, and as the strength and 
consequent weight of the present stock depends on the | 
necessity of resisting these shocks and bumps, it fol- | 
lows that the instant these are removed the necessity 

for all this extra strength and weight is removed also. 

The foregoing figures really mean that to carry 50 
tons of goods on the Norwegian or Queensland 3-feet | 
6-inch gauge, the proportion of one ton per wagon be- 
ing preserved, 92 per cent. of the weight of rolling 
stock used on the 4-feet 14-inch would be required, as 
against only 43 per cent. on a 3-feet gauge; showing a | 
saving of 47 per cent. on the latter as compared with | 
a 3-feet 6-inch, as shown in the diagram. Of course, if | 
the wagons were loaded up to full capacity, these per- 
centages would be very much changed. 

It is to this point especially that I wish to direct your | 
attention, as upon it the economy of the 3-feet gauge 
rests. Whatever saving may be effected in first cost | 
may be lost sight of, the great advantage lying in the 
saving effected in working expenses. Mvery ton of dead 
weight sived yoes toward secu:ing the p osperity of the line, 
and if we can obtain the ample platform which the 
8-feet gauge gives, combined with so much saving in 
weight, there is nothing left to be desired. In making 
my comparison, I have taken mattcrs as they exist in 
Queensland and in Norway. The able engineers of 
those lines have designed their stock as economically 
as they found possible. I should have thought the dead | 
weight might have been reduced to a certain degree ; 
but of course I am aware that no such reduction as 
may be mide on a 3-feet gauge could be achieved. 

Before I conclude, I may refer to one or two preyail- 
ing errors which exist with regard to the narrow gauge, 
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Ratlway Rolling Stock. 


should be worked, with a view to progress and devel- 
opment. 
EXPLANATION OF THE DIAGRAMS. 

The diagrams represent various proportions between 
dead weight and paying load, on railway rolling-stock, 
as follows: 

A shows the average load carried in daily practice 
by the Fairlie engine, ‘“ Litthe Wonder,” over the Fes- 
tiniog Railway, 1-foot 1114-inch gauge, the average up- 
grade being 1 in 92. The engine weighs 19144 tons, the 
weight of load is over 107 tons, and the proportion of 
paying to non-paying load is 3 to 1. 

B shows the average daily working of the ordinary 
engine, weighing 10 tons. The load carried is a little 
in excess of 43 tons. 

[The above diagrams show very clearly the capaci- 
ties of the Festiniog Railway after and before the 
adoption of the Fairlie engines on it.] 

C shows the maximum load of 120 tons carried by 
the most powerful engines on the 8-feet 6-inch Norwe- 
gian Railway up gradients of 1 in 90. The proportion 
of paying to dead weight is 1.6 to 1. 

D represents the daily working of the freight train on 
the Imperial (Russian) Livny Railway, 3-feet 6-inch 
gauge, up gradients of 1 in 80. The gross load conveyed 
(exclusive of engine) is 354 tons, of which 260 tons are 
paying weight. The engine weighs 42 tons, and the 
proportion of paying and non-paying loads is 2.78 to 1. 

E represents the actual ratio between dead and pay- 
ing loads conveyed in a 250-ton goods train on the 
4-feet 8144-inch gauge; the lighter tint indicating the 
maximum capacity of the stock, giving 1.8 to 1 of pay- 
ing to dead weight. 
shows the weight of a train on the 3-feet gauge 
carrying the same paying load, 50 tons, as that conveyed 
by the wagons on the 4-feet 84-inch gauge, as shown in 
the previous diagram. 

G is a diagrams showing the existing ratio between 
dead and paying weight on passengers’ train, 4-feet 
81-inch gauge, as well as its maximum capacity, being 
30 to 1 and 3.3 to 1, respectively. 

J1H are diagram showing the comparative dead 
weights of trains onthe 4-feet 81-inch, 3-feet 6-inch, 
and 3-feet gauges, respectively, employed to carry 
5) tons of paying load, every wagon of each train 
being loaded up to the present average weight of 1 ton 
per wagon. 


—The sixth annual session of the Grand Lodge of 
Locomotive Firemen commenced in St. Louis on the 
21st inst. Delegates were present from New York, 
New Jersey, Pennsylvania, Ohio, Massachusetts, Ver 
mont, Connecticut, Virginia, Indiana, Michigan, Illi 
nois, Wisconsin, Iowa, Missouri, Kansas, Nebraska, 
California, Minnesota, New Hampshire, and Canada 
An address was delivered by Henry Toppman, Grand 
Master. 
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Editorial Announcements. 





Correspondence.—We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough and 
worthy Railroad paper. Railroad news, annual reports, notices of 
appointments, resignations, etc., and information concerning im- 
provements will be gratefully received. We make it our business to 
inform the publie concerning the progress of new lines, and are 
always glad to recetve news of them, 


Inventtons.—Those who wish to make their, inventions known to 
railroad men can have them fully described in the Rarunoap Ga- 
zerre, if not previously published, ynux OF onaARGE. They are 
invited to send us drawings or models and specifications, When 
engravings are necessary, the inventor is expected to furnish his own 
engravings, or to pay for them. 


Engtneertng and Mechantes,—Mr. M N. Forney, Mechanical 
Engineer, whose officets at Room 1, No.2 Broadway, New York, 
has been engaged as Associate Editor of this journal in charge of 
these departments, He is also authorized to act as our agent. 


Articles.— We desire articles relating to railroads, and, if accept- 
able, will pay Uberally for them, Articles concerning railroad 
management, engineering, rolling stock and machinery, by men 
practically acquainted with these subjects, are especially desired. 


wrOur Prospectus and Business Notices will be found on the last 
page. 





“RAILWAY GAUCES.” 








On another page we republish Mr. Fairlie’s paper on 
this subject read before the last meeting of the British 
Association. He reiterates much that he has said be- 
fore; but unless his followers in this country make a 
new departure, they will be left behind his latest most 
advanced position, which is, that “ without his loco- 
“motive the value of the narrow-gauge at once sinks 
“into insignificance.” If, for the sake of the argu- 
ment, we should grant all that he so modestly claims 
for the locomotive which he has christened with his 
own name, then it must either have advantages on the 
narrow gauge which it has not on one of 4-feet 814-inch, 
or else with it the latter gauge is as good as the for- 
mer. 

Suppose we state this algebraically. We will let the 
advantages of the Fairlie engine on the narrow gauge 
be represented by 2 and on the wide gauge by y. The 
value of the narrow gauge, independent of the double- 
bogie engine, we will represent by a, and of the wide 
gauge by 6. Now if the value of the narrow gauge 
without the engine referred to “ sinks into comparative 
“ insignificance,” then a=b. If, as Mr. Fairlie has 
heretofore stated, the advantages of his engine are 
not confined to “ his” (?) gauge, then « = y, therefore 

a+u=—bd+y, 
or, in other words, the wide gauge under the same cir- 
cumstances is as good as the narrow. 

Mr. Fairlie also repeats the statement of the mon- 
strous disproportion of 7 to 1 of the dead to paying 
weight of freight cars on the London & Northwestern 
Railway. If we admit that such is the fact, we are 
still forced into the dilemma, that either he knows that 
the working of this road is not a fair example of rail- 
road practice, or, if he does not, that he is ignorant of 
some facts with which he should be acquainted before 
he can discuss the subject intelligently. The propor- 
tion of dead to paying weight on American railroads, 
as we have repeatedly shown, is only about 14 
to 1—we are speaking of freight traffic only. 
If the freight cars of the London & Northwestern have 
a carrying capacity of 14¢ times their weight, then 
they must run, on an average,,loaded to only about one- 
tenth of their capacity. We are told that on the Im- 
perial Russian Livny Railway the proportion of dead 
to paying weight is as 1 to 2.8. In a recent letter from 
the office of the Fairlie Engine Company, we are told 
incidentally that ‘ it should be added the trucks on that 
“(Livny) line always carry full loads.” In other 





words, Mr. Fairlie takes the dead weight hauled on a 
road on which the cars are loaded to only one-tenth 
their carrying capacity and compares it with that car- 
ried on a road where “the trucks always carry full 
“loads,” and therefrom he proves that the dead weight 
carried on 4-feet 814-inch-gauge roads is eleven times 
what it is on “my system.” Could any comparison be 
more unfair or conclusion more absurd? 


ihe 


He announces as ‘“‘a most important fact,” that in 
England “ the average load of merchandise carried by 
“each wagon is considerably less than one ton.” If 
this is true, it seems to us there must be some good 
openings there for quite a number of first-class Amer- 
ican railroad superintendents and freight agents. Mr. 
Fairlie’s cure for the evil is smaller cars; but what rea- 
son is there for believing that if the size of cars were 
reduced the average loads might not be considerably 
less than 100 pounds instead of aton? If the evil is as 
great as is represented, and can be cured by the use of 
small cars, what is there to prevent their use on ordi- 
nary roads? 

The statements about the reduction of dead weight 
due to the narrowness of the gauge are reiterated, and 
we regret to say that, owing to the frequency with 
which they have been repeated, they have come to be 
accepted by a great many people without question. In 
explanation of the advantages inseparable from the 
“Fairlie gauge” (!) he says: ‘The principal of these 
“are; the reduced widths between the sole-bars for the 
“wider frames of wagons and carriages, and lengths 
“of wheel centers ; these, in turn, affect the scantlings 
“of material, the weight of the wheels, the size of 
“axles, to carry certain loads.” Now we are not quite 
sure that we know what he means by “ sole-bars,” as 
the term is never used in this country. If it means 
the timbers to which what we call the pedestals are 
fastened, then we are at a loss to know how reducing 
the width between them wiil affect “ the scantlings of 
“material.” If the sole-plates are what we here call the 
outside sills, then their distance apart is governed by 
the width of the car body, which is, within certain 
limits, independent of the gauge. In fact, we do not 
know of any timbers or bars on the car body whose dis- 
tance apart would be affected by the gauge, which 
would, from that cause, have any influence upon the 
weight of the car, and, even if it were so, it would not 
hold good of double-truck or “ bogie” cars. 


That the distance between the wheel centers is re- 
duced by narrowing the gauge is also an assumption 
not borne out by facts, as is shown by our car-trucks, 
some of which are running with the wheels as close to- 
gether as they can be placed without touching. That 
the size and weight of axles and truck-frames is in- 
creased by widening the gauge is of course true, but 
no such reduction as that claimed by the narrow-gauge 
advocates for their cars, can be attributed to this 


source. We are also uuable to understand how the 
weight of the wheels would be influenced by the 
gauge. 


We do not find the question answered in Mr. Fair- 
lie’s paper, nor in any other narrow-gauge literature, 
why cars of a similar kind can be made so much lighter 
for the one gauge than for the other. If they can be, 
there must be some good reason for it. What is it ? 
Our columns are open to explain it at any time. We 
know of the twaddle which has been spoken about 
a beam being stronger with the supports near together 
than with them far apart, but every man with any 
practical experience of what is required in cars knows 
that such a vague theory is all nonsense. A car is not 
a beam, nor are the strains to which it is subjected due 
to statical weight, but to shocks and jolts which are 
very dynamic indeed, as anyone can convince himself 
who will stand at the side of a rough railroad track 
when a train passes at a speed of 15 or 20 miles per 
hour, or will watch a careless locomotive runner start 
atrain ina difficult place. 

To talk about the distance between “ sole-plates” and 
wheel-centers may appeal to the ignorance and preju- 
dice of people, and may possibly be used with much 
effect by parties interested in getting appropriations 
and contracts, but something which has more of com- 
mon sense in it must be used with practical car-build- 
ers or railroad mechanics before they will be con- 
vinced. 

There is now an immense amount of writing done in 
this country on narrow gauge by interested parties, 
who have, many of them, very dull axes to grind. En- 
gineers without any practice or business see in the pop- 
ular excitement that there is an opportunity to further 
the “main chance.” Contractors in search of a pay- 
ing job, and schemers of all kinds who have anything to 
sel] which a narrow-gauge railroad company might buy, 
all join in the clamor and repeat the fallacies and mis- 
statements in every conceivable form. Of course there 





are men who are entirely honest in their convictions 
and intentions, but many of them have been misled by 
the popular clamor. 

The animus of it was well illustrated not a great 
while ago by a remark made by a person with whom 
the writer had a discussion on the merits of the new 
system. We discussed the whole question very thor- 
oughly and we were inclined to believe that the faith 
in the narrow gauge of the old gentleman to whom we 
were talking was a little weakened thereby, as he 
ended it by saying that “any way, we would find that 
“people could be induced to invest money in narrow- 
“ gauge roads who would not put it into broad.” 

On another occasion, in attempting to explain the 
relative merits of the wide and narrow gauges to a dealer 
in rails, he replied, “‘D—n the narrow gauge! What 
“T am after is to sell rails.” 

We have before us a slip cut from a paper published 
in a county in Missouri where parties are en- 
deavoring to get appropriations for a narrow-gauge 
road. It says: ‘Each county which has a narrow- 
“ gauge road may have a voice in its control after the 
“ road is finished. This is one of the advantages of the 
“new style gauge. They can be built for fifty per cent. 
“less than the old style, and then be owned and con- 
“trolled by the counties.” If the writer had added 
that it would cure corns, remove bunions, and was 
good for the liver, perhaps people would not have be- 
lieved him; but there would have been very little less 
nonsense in the last statement than in the first. 





MYERS’ PNEUMATIC CAR. 





A trial of this invention was made at Hyde Park, 
near Chicago, last Saturday, in the presence of about 
forty invited guests. The pneumatic car is in fact a 
locomotive engine driven by compressed air, contained 
in a large cy indrical tank mounted on four wheels, 
similar to those used on an ordinary horse car. The 
main tank is 7 feet in diameter and 16 feet long, made 
of boiler plate. Underneath this tank and between 
the two axles are a pair of ordinary cylinders and pis- 
tons which drive an intermediate shaft which gears 
into a wheel on one of the axles. At each end of the 
car, or engine, and under the main tank, are two 
smaller reservoirs 15 inchesin diameter, both connected 
with the larger one. One of these smaller reservoirs 
has what is called a governor or regulator between it 
and the large tank. This consists of a very ingeniously- 
arranged valve, which will admit air into the smaller 
reservoir until the pressure in the latter reaches any 
point determined upon, but considerably less than that 
in the main tank. For example, if the pressure in the 
large reservoir is 130 pounds per square inch, the regula- 
tor may be graduated so that as soon as the pressure in 
the small or supplementary reservoir reaches 30 pounds, 
the regulator will close. We could not describe this 
arrangement so as to be understood without an engrav- 
ing. Thecylinders draw their supply of compressed 
air, with which they are driven, from the smaller re- 
servoir, and the object which it and the regulator are 
intended to accomplish is to keep the pressure 
of the air supplied to the cylinders uniform. Supposing, 
for example, that the air is exhausted from the main 
tank until its pressure is reduced to, say, 50 pounds. 
Without the regulator the cylinders would be supplied 
with air of 130 pounds pressure at the start, which 
would gradually be reduced as the supply was ex- 
hausted. The regulator, however, will not admit any 
more air into the small reservoir than will produce a 
pressure of 30 pounds per square inch in the latter. By 
this means a uniform pressure is maintained to supply 
the cylinders. Thereis also another object attained 
by this arrangement. 

If the valves of an engine of this kind are reversed 
while running, the pistons will act as pumps and force 
air back into the reservoir. If the pressure in the lat- 
ter were at its maximum, it would be difficult to force 
air into it, but if the pressure did not exceed 30 pounds 
per square inch it would he comparatively easy. In 
stopping the car or train the valves are reversed, and 
its momentum is utilized to force air back again into 
the small tank. By this means not only is power econ- 
omized, but the pressure in that which supplies the 
cylinders is increased above the ordinary working 
pressure, and is available in starting the car. 

The other small tank to which we have referred has 
a check-valve between it and the large tank. The ob- 
ject is to keep a small supply of air at the initial press- 
ure, so that in case of emergency, such as getting off 
the track or other accident, there may be power enough 
to overcome the difficulty. The two small reservoirs 
are connected together with a pipe, having a cock or 
valve between them, so that the air contained in the 
one may be admitted into the other. 
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It will thus be seen that the arrangements and pro- 
visions for operating with compressed air have been 
made with much care and the whole scheme looks quite 
promising. 

The supply of air is of course compressed by a sta- 
tionary engine and pump. The arrangement used at 
present is an ordinary portable engine, with a pump 
worked by a crank. 

The advantages which are claimed for this system— 
which is especially intended for operating railroads on 
which horse power is now used—are that pneumatic 
power can be used on streets with less noise, without 
smoke and danger of explosions ; that a pneumatic en- 
gine can be operated by a person with much less skill 
than is necessary in working a steam engine. There 
is, of course, a loss of power in compressing air due to 
friction, etc., but on the other hand it is claimed that 
one large stationary engine will work much more eco- 
nomically than many small locomotives. It is also 
thought that the waste due to the loss in compressing 
the air will be more than compensated for in the saving 
of wear and tear, repairs, etc., of locomotive boilers. 

A public exhibition of the kind made on Saturday 
affords but little opportunity for applying any severe 
tests, or of making any conclusive experiments; but 
although we went to it with some reluctance and with 
little expectation of finding anything of real value, we 
were obliged to revise our preconceptions and change 
our opinions. 

The machinery of both the locomotive and station- 
ary engines will admit of much improvement, and the 
former can probably be very much reduced in weight. 
It now weighs 12,000 tbs, which is very much heavier 
than is necessary. 

We are promised drawings of the locomotive engine 
as soon as some changes on it are made. 








The European & North American Railroad. 





The last rail was laid on this road on the 20th inst., 
and there is now an unbroken railroad route from St. 
John, New Brunswick, to San Francisco, and the route 
is nearly completed as far east as Halifax. The distance 
from Bangor to St. John is just about 200 miles, and 
this is what forms the European & North American 
Railroad. St. John is 338 miles by rail from Portland, 
445 miles from Boston, and 677 miles from New York 
(less by sea), and is nearly in the route of ocean 
steamers between New York and Liverpool, so that by 
starting or landing at St. John, the ocean voyage may 
be made nearly two days shorter. Vessels, however, 
do not usually stop at St. John, but do stop at Halifax, 
which will be 256 miles by rail from St. John, and, 
therefore, 933 miles from New York. It is, however, 
only about 650 miles from New York by sea. It is be- 
lieved by those who undertook the European 
& North American road that the shortening of the 
sea voyage by two days or more will draw a 
large, if not the largest, part of the travel between Eu- 
rope and North America to the port of Halifax and 
over their railroad. With all the roadsin perfect order, 
probably a saving of 24 hours can be made by this 
route over that by New York, and doubtless this sav- 
ing will have its effect. It is doubtful, however, whether 
those who go to or come from places much further weet 
than New York will care to lengthen the rail route, 
which from San Francisco to Halifax would require 
about nine days, and, doubtless, pretty thoroughly tire 
out the passenger who should make the trip. It is 
probable, also, that the steamers will make their fares 
to Halifax pretty nearly or quite as high as to New 
York, since they must go to the latter port, and to go 
empty will be very nearly as costly as to carry full 
cabins. In this case immigrants would very rarely 
take the Halifax route unless they were destined for 
points east of Boston. 

The new line will give close connections between the 
maritime provinces of the Dominion and the United 
States, between which relations have almost always 
been intimate, and which now should become more in- 
timate and mutually profitable. 








A Roadmasters’ Convention. 





Mr. John Hargreaves, Roadmaster of the Buffalo, 
New York & Philadelphia Railroad, writes to us from 
East Aurora, N. Y., suggesting that a convention of 
roadmasters might be productive of great good, and, 
in view of the near approach of the time of year when 
these important officers are engaged in very difficult 
and constant work, that such a convention should be 
held soon. 

Doubtless the discussion of the various practices of 
roadmasters in maintaining road and road-bed in dif- 
ferent sections of the country, and under varying cir- 
cumstances, would be instructive to the roadmasters 





and advantageous to the companies. Any roadmasters 
who favor Mr. Hargreaves’ suggestion would probably 
do something towards securing an organization and a 
meeting by writing to that gentleman, to the address 
above mentioned. We will gladly publish any call 
which they may see fit to make. 








The Gazette and the Master Mechanics’ Associa: 
tion. 








We have not yet received copies of the minutes and 
reports of the late convention of master mechanics, but 
the Secretary of the Association has promised to fur- 
nish them within a few days, and as soon as received 
we will commence their publication in the GazETTE in 
full. The adoption of the Rarbroap GazEeTTe by the 
Association as the medium for the publication of all its 
notices and announcements will add to the interest of 
our columns, and make the paper of more value to rail- 
road men generally. 








The General Ticket Agents’ Association. 


This association commenced its semi-annual meeting 
in Philadelphia on the 27th inst. It has been decided 
to hold the annual session next April in San Francisco. 











‘AMONG THE SHOPS. 





A person who has not visited the shops of the 
LOUISVILLE & NASHVILLE RAILROAD 

since they have been under the management of Mr. Thatcher 
Perkins will see that a very marked change has been brought 
about by him. In former times everything about them seemed 
to be at very loose ends, and a general dilapidated and care- 
less look pervaded the whole establishment. Strangers were 
very apt to impute this to influences peculiar to the latitude ; 
and railroad men whose lines had fallen nearer to the North 
Pole were prone to shrug their shoulders and feel thankful 
that they were not as other men are, and their management 
not so bad as that which controlled the Louisville & Nash- 
ville shops. Such persons, if they were to visit the same 
place now, would be obliged to amend their uncharitable 
verdict, and concede that such a thing as a well-managed 
shop does exist south of the Ohio River, 

To a person who cherishes the best wishes and entertains 
the most kindly feelings, and earnestly desires to see the 
South increase in prosperity, this fact is a great encourage- 
ment ; because, if a railroad shop can be well managed, why 
may not other manufacturing and engineering enterprises be 
equally successsful ? and if, in building locomotives, Louisville 
can rival Philadelphia and Paterson, it shows that in other 
enterprises the South may also become a competitor of the 
North. We are very apt to fall into the habit of thinking 
that nearly all manufacturing enterprise is confined to colder 
climates, and that the mechanical instinct does not thrive 
under a warm sun. [t is therefore a very useful lesson when 
it is found that only the industry and energy of such a man 
as Mr. Perkins is necessary to carry what might be called the 
‘industrial isothermal ”’ lines southward. 

Since Mr. Perkins’ administration, not only have the old 
shops been much improved, but they have to a very great 
extent been equipped with new tools, and extensive additions 
have been made to the old buildings. Since we first visited 
this place a street has been cut through from Broadway, west 
of the passenger and freight houses, and extending parallel 
with the railroad track beyond the shops. The company 
own all the ground between this street and the railroad track, 
and also own a large lot of about 12 acres on the opposite 
side of the new street for their car works. These new shops 
have been equipped with the latest and most improved wood- 
working machinery of every description. The two main 
buildings which have thus far been put up are one for the 
wood-working machinery and another for the erection of 
cars. The former is 75x200 feet and two stories high. It has 
one of the engines of the Putnam Machine Company, which 
supplies power to the whole building. These engines are 
not surpassed for smoothness and economy of working. The 
engine-room is very neatly and tastefully fitted up, and all 
kept in the most perfect order. 

It is hardly necessary to describe the machinery in these 
shops, as it does not differ essentially from that of 
others which have the best character of equipment. 
Our attention was, nowever, especially called to asaw-grind- 
ing machine, which, although not new, is one whose opera- 
tion we had never seen before. The saw—either circular or 
straight—is held in position with suitable attachments, so that 
it can be moved in such a way as to bring each tooth succes- 
sively to the edge of a beveled emery-wheel, which, of course, 
revolves at 4 suitable speed. Each tooth is thus ground toa 
sharp point and edge with surprising quickness and accuracy. 
The attachments for moving the saw are very ingenious, and 
quite easily handled. 

The roofs of the two principal buildings of the car de- 
partment are very good specimens of skillful roof-building, 
and were designed by Mr. Fink, the Chief Engineer of this 
road. We will try to give an engraving of them in some fu- 
ture number. 

The company is now building 11 first-class passenger cars, 
of which six are finished. They are 46 feet long, 10 feet 4 
inches wide, and seat 48 passengers, have saloons, wash 
rooms and a stove at each end, and are supplied with Car- 
roll’s ventilators in the raised roof. We regret not being 
able to give the weight of these cars, so as to be able to com- 





pare it with that of those of a similar character which are 
usually made longer. 

The freight-car truck used by Mr, Perkins is similar to that 
built by the Baltimore & Ohio Railroad Company, and is made 
almost entirely of wood. It has one very important merit— 
that of cheapness. It is said to work very satisfactorily, 
however, and the only trouble we heard of in regard to it was 
the difficulty of getting thoroughly seasoned timber for its 
construction. 

The machine shops have received large additions of ma- 
chinery, built chiefly by Bement, but some few pieces we no- 
ticed were made by the Fitchburg Company. The order and 
arrangements in the shops were very perfect, and a new tool- 
room is one of the evidences that things are not left to take 
care of themselves. This room was supplied with most of 
the requisites for such work, among which must be ranked 
first, a capable man to take charge of it. The machines in it 
are a lathe, Brown & Sharpe universal milling machine, and an 
emery-wheel. The latter was lacking in an attachment for 
trueing up work, such as taps, drills, crank-pins, etc., after 
they have been hardened. Persons who have given no atten- 
tion to this will be surprised to find how much all kinds of 
work will be sprung in tempering or case-hardening, even 
by the most careful workmen. 

In another part of the shop Mr. Perkins has fitted up a 
grinding-room for finishing ordinary work on grindstones 
and emery-wheels, If good workmen can be procured, this 
is the best and most expeditious way of doing much of the 
“bright work”? on a locomotive. The difficulty of getting 
good men is due, to a very great extent, to the exceedingly un- 
healthy character of the employment. And here we feel 
bound to find fault and make complaint in behalf of the men 
employed in this room. There is no provision for exhausting the 
airand the dust from either the grindstones or emery-wheels, 
An arrangement for doing this would cost very little,and would 
be assure to extend human life as would be the drawing of a 
ball-cartridge from a musket before being fired at a man’s 
head. The breathing of the dust in such a room is surely, al- 
though slowly, fatal, and no company or individual is justified 
in omitting to provide any appliance which will either obvi- 
ate or mitigate the evil. Our advice to all men so employed 
is to draw up a respectful petition setting forth the injurious 
effects of inhaling the dust from the work done in this way, 
and we have faith enough in the humanity of railroad officers 
to believe that in nearly all cases the evil would be remedied, 

All the shops over which Mr. Perkins has control are made 
so comfortable for his men that we think all that is 
needed is to have his attention drawn in this direction to im- 
mediately have provision made for the health of his em- 
ployes. 

In this connection we desire again to call attention to the 
importance of making men comfortable, if the best service is 
expected of them. A wash-room for mechanics, a reading 
and sleeping-room for locomotive runners, or shelter for men 
who do car-repairs or other out-door work, will, in the first 
place, make them much happier men and more healthful and 
contented, and will amply repay, in the better service ren- 
dered, for all expense incurred in this way. 

It is said that the character of a hotel is alwaye indicated 
by the condition of the mustard cruets. If we were called 
upon to give a similar criterion for estimating the manage- 
ment of a machine shop, we should refer the enquirer to the 
drawing-room. It is not often that a shop is carelessly man- 
aged which employs a good draughtsman, and has an orderly, 
clean and well-lighted drawing-room. If, on entering this 
department of any machine shop, everything is found in its 
place, and the drawings carefully and neatly made, there is 
not much risk in inferring that the rest of the establishment 
is well managed, and that things are properly “looked 
after.” Both the drawing-rooms and the shops of the Louls- 
ville & Nashville Railroad verify this observation. The 
former is large, airy, clean and well lighted. Two good 
draughtsmen are employed in it, and it is very seldom that 
such good specimens of their art will be found anywhere as 
adorn its walls. The drawings are kept in drawers, properly 
assorted, and when anything is wanted there is no bustle or 
hurry or confusion in looking for it, but either of the draughts- 
men ean put his hand on‘ it at once. This room might be 
termed the cranium of the establishment, as it is here that 
much of the thinking is done and is put into a con- 
crete form. But, after going through all the shops and 
the drawing-room, the source of the good management 
will still be found to originate from its superintendent, and is 
the result of his knowledge, energy, experience and inge- 
nuity. The engines which he has just completed will per- 
haps be the best evidence of the ability of their designer. The 
workmanship on them is equal to any we have ever seen, and 
their design very good, although perhaps involving some 
work more expensive than that which builders of locomo- 
tives could put on engines at prices which they are getting at 
present. 

Mr. Perkins has just completed a new passenger engine de- 
signed for the heavy trains and grades of their road and traf- 
fic. It has been much admired and commented upon by the 
master mechanics during the recent session of their conven- 
tion. Some one was rash enough to write a piece of poetry 
about it and have it set to music. There is more to admire, 
however, in the engine than the poetry. 

It—the engine—(we might also say the poetry) is of the or- 
dinary American type. It has 18x24-inch cylinders and 66-inch 
driving-wheels, and weighs 71,000 pounds in working condi- 
tion. The boiler is 50 inches in diameter, with a wagon-top 
of 7 inches rise, and has one dome 28 inches in diameter, lo 
cated over the fire-box. The latter is 73 inches long, 68 inches 
deep, by 37 inches wide, and the boiler has 172 2-inch tron 
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tubes 11 feet 83¢ inches long. The crown-sheet is stayed with 
fifteen double transverse crown-bars. These are formed of 
two bars, with a brass lug between them at each end, which 
rest on the edge of the side-sheets. On top of the crown-bars 
and on the inside of the wagon-top shell are riveted two 
pieces of angle iron, which are connected by iron braces. The 
ends of the boiler have double sheets and angle iron attached, 
which latter are connected to the shell of the boiler by 
braces. 

The boiler is double-riveted in all its seams, with rivets % 
inch in diameter, 1% inches from the centers of those in one 
row to the center of the adjoining rivet-in the other row—the 
rows being l inch apart. The boiler shell is made of $¢-inch 
fron, flue-sheet of 9-16-inch copper, and the fire-box of steel 
%{ inch thick. The bolts in the crown-bars have rivets under- 
neath. The fire-box has hollow stay-bolts on the sides, with 
314 inches water space. 

The engine has the ordinary shifting link hung from below. 
The throw of the eccentrics is 544 inches, and the valve has 
% inch outside lap. The steam-ports are 1} inches by 17, 
exhaust port 244 inches wide. 

The driving-wheels are spread 100 inches from center to 
center, the total wheel-base being 22 feet. The truck-wheels 
are 26 inches in diameter, and spread 66 inches. 

The guides, piston-rods, etc., are made of steel. The 
coupling-rods have solid brass bushings, which are attached 
to the crank-pins or journals, 5 inches in diameter by 4 inches 
long. 

The cab is made of ash, with walnut moldings, and the en- 
gine is finished all over with considerable ornament. 

Mr. Perkins is also building four 10-wheeled engines, two of 
which are just completed. Their cylinders are the same size 
as those in the passenger engine—18x24 inches—but the 
driving. wheels on the 10-wheeled engines are only 53 inches in 
diameter. The boilers are similar to that already described, 
excepting in the length of the tubes ; those for the 10-wheeled 
engines being longer than the others. 

One pair of driving-wheels is located behind the fire-box, 
and the main pair immediately in front. The distance from 
the center of the rear or trailing wheels to that of the main 
wheels is 91 inches, and from the center of the latter to that 
of the front pair of driving-wheels, 75 inches., and from 
their center to that of the truck, 77 inches. The spread of 
truck-wheels is 66 inches, so that the total wheel-base of 
the engines is 23 feet. 

The frames of both the engines we have described are 
forged solid, and are fitted into a socket in the cylinder cast- 
ing and fastened with keys, no bolts being employed to bolt 
it fast. The original material is thus preserved, and the 
frame nut weakened by drilling away for bolt-holes. The 
frames are made in two pieces, and spliced in front of the front 
jaws. 

The cylinders are horizontal, and cast so as to be attached 
together in the center of the engine. The cross-heads are 
made of wrought iron, and as there is not room enough in 
engines of this plan to use the ordinary double guides, and 
as a single one gives too little bearing surface, two guides, 
one above the other, are used, and the cross-head arranged so 
as to havea bearing on each. We have been promised a 
drawing of this, and will furnish our readers an engraving 
as soon as received. 

The pumps are worked from a crank on the back pin ; and 
have 7-inch stroke, and a plunger 4 inches in diameter. Each 
engine has two pumps and an injector. 

The smoke-stacks are straight, with Smith’s patent spark 
arrester, which, we regret to say, has not worked with en- 
tire satisfaction. Our regret is because this invention 
promised to enable us to dispense with the hideously ugly 
smoke-stack which isso generally used on American engines. 
Mr. Perkins is, however, still experimenting with this in- 
vention, and if he should make it work to his satifaction 
we will endeavor to give a report of its performance. 

The height of these engines from the top of rail to center 
of boiler is 70 inches. 

The coupling-rods have solid bushings on the center 
erank-pins, and stub-ends on the front and back pins. They 
also have a kunckle joint immediately behind the middle 
pin. 

We have omitted to state that the front tires have no 
flanges. This is requisite onaccount of the sharp curves on 
the road. 

These engines are, we believe, the first that have been built 
south of the Ohio or Potomac rivers since the war, and, as 
specimens of mechanical engineering and workmanship, will 
compare favorably with any built elsewhere. We trust that 
the area of similar industrial enterprise may be extended over 
a larger extent of the Southern territory. 

THE LOUISVILLE BRIDGE & IRON COMPANY. 

Quite near to the shops of the Louisville & Nashville Rail- 
road are the works of the Bridge Company ; and after seeing 
the locomotives which we have described, and then examin- 
ing the magnificent bridge over the Ohio River which this 
company has lately completed, we are disposed to make the 
generalization that the Southern mind is better fitted to grasp 
that which is great and large, than to conduct the minute 
details required in manufacturing smaller articles. If we 
were disposed to speculate over this, we could cite a variety 
of facts to sustain our position. We will not say that such a 
characteristic is entirely good nor altogether bad ; but it is a 
peculiarity of the Southern character, which, while it may 
gain something in one direction, loses perhaps much more in 
another. 

The Louisville Bridge & Iron Company at present occu- 
pies shops which they expect soon to vacate. They have 
just broken ground and commenced work on new buildings 


south of the car shops of the Louisville & Nashville Railroad. 
Their presént buildings are of a rather temporary character, 
although affording facilities for doing a large amount of work. 
About one hundred and fifty men are employed in these 
works, and two gangs are engaged in the erection of bridges 
in different places. For work of this kind not a very large 


equipment of machinery is required—a few lathes, 
drill presses, etc., being sufficient for doing all the 
finished work used on the bridges built by them. 


For testing the bars before erection, they have a very 
good hydraulic machine. The ram is 9 inches in diameter, 
and capable of subjecting a bar to a tensile strain of 500,000 
pounds. All bars are subjected to a test of 20,000 pounds per 
square inch. The extension of each one dueto such a strain 
is carefully noted, and also the contraction after the strain is 
relieved. If the bar does not recover its original length, it is 
condemned. The failures are comparatively few in the whole 
number of bars tested. 

This company are now making many of their heavy braces 
of two small I beams riveted to the web of a larger one of 
similar section. This gives the requisite lateral stiffness, and 
the whole is accessible for painting—an important point in 
iron bridge construction. Smaller braces, and those subject to 
strains of both compression and tension, are made of flat bars 
with ziz-zsg bracing between. 

The plan of bridge which has been chiefly adopted by this 
establishment is the Fink suspension and the triangular truss. 
The latter is similar to what is known as the Warren girder 
in Europe. The largest single work ever done by this com- 
pany is the Louisville Bridge over the Ohio River, of which 
we expect soon to give a lithograph showing it in detail. 

They have the following work now in progress : 

For the Klizabethtown & Piducah Railroad—4 spans of 75 
feet ; 3 spans of 100 feet; 1 span of 146 feet; 6 spans of 174 
feet ; 5 spans of 200 feet; 3 draws of 284 feet; 1 span of 216 
feet. The draws are built of wroughtiron. The other spans 
are a combination of wood and wrought iron. 

For the Owensboro & Russellville Railroad—1 draw of 284 
feet ; 3 spans of combination bridge, 125 feet each; and sey- 
eral others of 100 feet span and less. 

For the Nashville & Chattanooga Railroad—21 spans averag- 
ing about 150 feet span ; the latter are made of all wrought 
iron. 

For the Nashville & Decatur Railroad—6 spans ef combina- 
tion bridge averaging about 150 feet span. 

For the South & North Alabama Railroad—About 3,000 feet 
of bridging. 

For the Mobile & Montyomery Railroad—The Tensas Bridge 
of 12 spans, combination bridge, 150 feet each ; 1 span, and 
1 wrought-iron draw, 260 fect. 

For the Memphis & Charleston Railroad—4 spans combina- 
tion bridge, 1 wrought-iron draw, 160 feet. 

For the Memphis, Clarksville & Louisville Railroad--1 span 
combination bridge, 200 fect; 2 spans combination bridge, 
125 feet. 

Besides the above they have quite a number of other bridges 
of smaller spans. 

These works are another evidence of the enterprise of 
Louisville, and the fact that manufacturing can and is done 
on a large scale at the South as well as at the North. 

THE LOUISVILLE CAR WHEEL AND RAILWAY SUPPLY COM- 
PANY. 

While in Louisville, we also visited this new establishment, 
which has just been started and quite recently commenced 
operations. The company has just erected a very neat foun- 
dry 80x100 feet, which, when entirely completed, will have 
capacity for making 80 wheels per day. It will have five 
swing-cranes, and it is expected that two men will mold 16 
wheels on each crane. 

The officers of this company are Dr. E. D. Standiford, Pres- 
ident ; John E. Green, Secretary and Treasurer, and J. P. 
May, Superintendent. The latter has had extensive experi- 
ence in the manufacture of car wheels, and we learn that the 
wheels made by him have proved unusually good and worn 
as well as the best. For convenience of reference we give the 
weights of the wheels they make: 
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Louisville, on account of its proximity to the Cumberland 
iron region of Tennessee, some of which iron we hear very 
highly recommended for car wheels, seems to have especially 
good facilities for this kind of manufacture. The new estab- 
lishment has our best wishes for its success. 

LOUISVILLE, LEXINGTON & CINCINNATI RAILROAD SHOPS. 

This company has just erected new shops, which we re- 
gretted not being able to visit. They are not entirely com- 
plete yet, but as soon as they are we will hope to give a de- 
scription of them. 


Rockford Bridge, 

The American Bridge Company have contracted to 
build a Post’s patent diagonal iron truss roadway 
bridge over Rock River, for $49.50 per lineal foot. 
There are to be four spans—461 feet totallength. Each 
span is to be 106 feet, 9 feet clear between abutments, 
110 feet between centers of end posts. There are to be 
8 panels, of 18 feet 9 inches each. The trusses are to 
be 20 feet 744 inches high, and 20 feet apart, making the 
roadway 20 feet wide in the clear, and outside of the 
trusses are to be sidewalks 6 feet wide each. The 
bridge is to be proportioned to sustain, besides its own 
weight, a moving load of 1,800 pounds per lineal foot 
with a factor of safety of 5. The top chord is to be 
cast iron, 10x12 outside, varying in thickness of metal 
from 4¢ to 3g. The bottom chord is to consist of rectan- 














gular wrought-iron eye-bars. 


The Missouri River, Fort Scott & Gulf Railroad. 





The following summary of the annual report of this 
company for the year 1870, we take from the Kansas 
City Times. 

The railroad extends from Kansas City southward 
through the tier of counties in Kansas next to Mis- 
souri, to the Indian Territory, a distance of 160 miles, 
through a fertile country which has grown with aston- 
ishing rapidity since the railroad was begun. | This im- 
migration has given the railroad a very large business 
from the beginning : 


The Kansas & Neosho Valley Railroad was egeeenes 
under a general incorporation Jaw of the State of Kansas, 
March 8th, 1865, and the wee gy Agee organized by the elec- 
tion of eleven directors, August 28, 1865. The name was 
changed October 10, 1868, to that it bears at present—The 
Missouri River, Fort Scott & Gulf road. 

Leaving Kansas City the road runs through the border tier 
of counties in Kansas, adjoining our State, and extends to 
the southern line of the former State, a distance of 161 miles 
from Kaneas City. The section of country traversed is not 
only extraordinarily beautiful, but highly productive, com- 
prising a rich agricultural belt of prairie, fringed with timber 
along the streams, and through its southern half is abun- 
dantly underlaid with beds of coal, from three to five feet in 
thickness, of such remarkable purity and value that they have 
already become the favorite fuel in the city. The country, 
though so recently settled, is already pretty well developed, 
and the tide of immigration continues to pour in in a cease- 
less stream. 

CHARACTER OF THE ROAD. 

This road is thoroughly first-class, The track is laid with 
rails of 57 to 58 pounds weight per yard, of approved section, 
thoroughly fished at the joints, and laid on about 2,700 ties 
per mile, mainly of white and burr oak and black walnut. 
All the culverts and small water-ways are of stone. ‘he truss 
bridges are all of Howe truss pattern, built of Chicago pine 
and proportioned to 134 tons per lineal foot of bridge. Sta- 
tion arrangements are simple and the depots neat and substan- 
tial. Commodious depot grounds, generally 1,500 feet long 
and 250 feet wide, have been provided at all stations. In this 
city 54 acres were purchased for depot and shop room, which 
has —a tripled in value. At Fort Scott 25 acres were 
given by the city and citizens. At Baxter Springs 20 acres 
were received for depot purposes, in addition to other lands 
subscribed by the peopie. 

ITS TERRITORY. 

The location of the road is such as to enable it to secure 
most of the business of the border counties of both Kansas 
and Missouri, and a careful estimate of the country directly 
pr egg to it, after deducting the territory drained by 
other lines, shows it to amountto about 4 000equare miles, 
oran average stiip of 25 miles in width for its entire length. 
The business of this strip is mainly with our city, and proba- 
bly no competition can alter it to any great extent. 


PROGRESS OF BUILDING. 

The first section of the road in the town of Olathe, 21 
miles from this city, was opened for business on the 16th of 
December, 1868, and on the 9th of December, 1869, the city 
of Fort Scott was reached, a distance of 109 miles. On the 2d 
of May the road was completed to the south State line, and 
regular trains were running to Baxter Springs, the present 
terminus, 

ITS ENDOWMENT 
is as follows: In seven per cent. coupon bonds, with thirty 
years to run from date to maturity : 


CP MOONS GI inne ds cisinc svecdcdccwccteccsccsvedees soesset $200,000 
Se POO ccs cco vesene 6600600006 cnececscooene 100,000 
er ED I as 65:05 k.000900.40%00)o0bs Keeotssecanoweneses 150,000 
ee ENED ikcs.nes. Sosteccieccetéxencespbedesedsenses 150,000 
Me RI k 05k pcccrencsrnsssv0bs 2000 snseondnnseres 50,000 

BOE DOE ais skcenne c0tnsevedenncssienosanes ceectes $750,000 


The lands granted by the State of Kansas amount to 125,- 
000 acres, and that actually obtained under the congressional 
grant, about 17,500 acres. The principal endowment, how- 
ever, were the Cherokee neutral lands, which were obtained 
in the name of Mr. Joy, and subsequently conveyed by him 
to the company, and which have all been paid for and the 
patents obtained. By this purchase the company acquired 
639,000 acres. 

The aggregate sales of these lands to date, are 288,012 85-100 
acres, at an aggregate price of $1,705,397.76, or $6343 per 
acre. 

COST OF THE ROAD. 

Although the road was built in the best possible manner, 
the cost of construction was by no means enormous—being 
$6,651,690.57, which includes, however $801,973.73, expended 
for the purchase and management of the neutral lands. 

ROLLING STOCK. 
The equipment ot the road consists of the following: 


Manchester locomotives .................00 . 
Combination cars P 





WPM, .2. 08400 
TT A. iid n6hd cle kane ieih  Cbboueehs neeeoebinetehed 
Mail and express cars 
Smoking cars 


pid Soeevenees.oeee onbdeessebOcrvaeee ededwesedcns-<e 2 
DS LETebLEIGs. dabsyucecetentss “atheaedscese nasnasnarbecnsee 10 
eer mere eee | ee hee 2 
PE McG hENbinocasaencaguncestndesvavcsotebcasceseueeeehs 8 


BUSINESS OF THE ROAD. 

The total earnings of the road for the year of 1870—the 
road being completed to its present terminus eight months of 
the time, were $1,199,220.58; the operating expenses, $457,- 
222.18 ; leaving a net balance of $741,998.40 

The travel over the road for the year ending December 31, 
1870, is as follows: 





Number of through passengers South _.......-...seeeseeee 2,736 
Number of way passengers South... .............--eeseeeeeee 444 
Number of through passengers North.............-seseseeees 2,090 
Number of way passengers North...............se00 . 53,080 

DORR PURNON OT CONTIOE os oi 'e'n oi ccc cecaictcccs secvcosese 122,200 


During the year there was carried over the road 2,102 cars 
of coal, 765 cars of grain, and 3,052 cars or 62,232 head of live 
stock, from which the following are the earnings : 


I a Si ie a ee ae wee ae $48,567 30 

PEND a SLLE TEC Ceedccatccescasdehis abeswecoeeance 866 

CON TITS Oe oe kc ehesvevecsecniws 0460 005i 0 tddanbees 113,528 00 
Total from the three sources.................. ..: $196,962 25 


In December the largest amount of coal was carried, being 
625 cars. The same month the largest amount of grain was 
carried—102 cars—and November was the largest in live 
stock—948 cars, or 19,456 head having been carried. 

The proportion of operating expenses to the earnings, in- 
cluding taxes, is 38,12 per cent., and not including taxes, 
36.68 per cent. 
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Bauschinger’s Indicator Experiments on Locomotives. 





(Continued from page 289.) 


(d) Hepansion—The action that takes place in the 
cylinder during the period of expansion is of special 
importance for the purpose of comparing the various 
theories respecting the action of the steam in 
the engine. The essential differences of these theo- 
ries consist solely in the application of several hy- 
potheses respecting the relative pressures and volumes 
of saturated steam. The results of practice show, 
however, a marked discrepancy between the theoreti- 
cal curves of expansion and the actual expansion line 
drawn by the indicator, and in order to investigate 
these circumstances, Professor Bauschinger has selected 
two curves taken from the hind cylinder end of engine 
(A). These diagrams, which are reproduced in figs. 23 
and 24, are taken from the reversing lever in the first 
and fourth notches respectively ; in one case the sup- 
pression of steam occurs, according to the distribution 
diagrams, at 14 per cent., and in the other case at 33 
per cent. of the length of the stroke. In these dia- 
grams the theoretical curves are laid down accordin 
to the laws of Redtenbacher, Mariotte, Rankine, an 
Zeuner, in the following manner : 

1. Redtenbacher, agreeing with Pambour as to form, 
calculates the pressures of steam corresponding to dif- 
ferent relative volumes, or the ratio between the vol- 
ume (V) and ( V,) and the pressure (p) a (p.) Of ex- 


panding steam, by the formula p = -— (0.284+p,)— 
V 


oO 
0.284, where p and p, are expressed in atmospheres of 
14.706 pound to the square inch. The expan ion line, 





I24 REVOLUTIONS 















































formance than thé other théories, are given in column Z |'stroke, the work exerted, as shown by the indicator, is 
of Table IV., while column ¥ of the same table contains | ‘over 50 per cent. above the law of Mariotte.* 
a coefficient obtained by division of the two preceding | Instead of comparing in this manner the expansion 
columns. A comparison of the preceding préssures | curves of all the eight engines, the following simpler 
at alia _____ | proceeding was employed. In each indicator curve 
inden ve were marked, from the distribution diagram, the be- 
$ ginning of expansion and release; the absolute presa- 
ures corresponding to both were then measured, and 
A|\ Bic} D E F @ H I |their relative ratio ascertained. As will be noticed, 
au by wl a - ~ | these values, which have been computed in Table No. 
S Rigs Q Sze § es 3 § ° ge s SB g V., are very constant for the same “ne of expansion ; 
> =k Asesies % ie : & = | we have selected, for the purpose of comparison, the 
Q: gelsezSiSe F9 REES S & 2 two engines A and Z, as they illustrate a greater dif- 
3 : Sy 28 & ee : & : 3 $3 $ | ference of pressure between the beginning and the 
S|: & 383 25 : & she : F838 > | end of expausion. We stated above that the expansion 
&| 3]; Bees ay miss} £8 > | ess? a of the steam, according to the law of Mariotte, is such 
P} if Be Soe SSeS SSyQ |: y gS ad = | that the pressures are in the inverse ratio of the spaces 
, (ie | S EEE : eye 3} :eg8 | : go38 $ | occupied at the beginning and the end of expansion 
i] if! SIBSES!: SEs &) : Reg | : Sse? ® | respectively. This ratio is given in Table No. V. as 
S) ih RB Rs eggs; O° easy |: tied’s © | the true ratio of expansion, taking into account also 
“} 3:22 Sy 8. yen 2) ies -& S§ 2 the clearance spaces ; it amounts to 0.26 and 0.18 re- 
:] it: B1S¥ 881: £3: te: 333 > gRes ty spectively, while the ratio of the corresponding steam 
ne ES ae Bek 288 Mea dete: ee -~ | pressures is 0.42 and 0.28 respectively. In the same 
1/16] 60 650 1.20 29 19 1.58 | measure, also, the actual curve, as drawn by the indica- 
2| 23) 69 60 1.15 4 33 1.27 | tor, will be above the theoretical curve laid down by 
sliziel eo > ios | the law of Mariotte. 
5/471 87 86 1.01 64 68 1.92 | Finally, the following table, No. VI., contains the 
6/55) 91 “90 | 1.01 69 68 | 1-01) mean ratios between the initial and final pressures dur- 
7{ ei] 98 | 9 fio] n" 1.01 | ing the period of expansion for various degress of sup- 
as ae i eT ee | pression. Here, again, a material difference will be 
will be of more practical value, and accordingly the | noticed between the true ratio of expansion and the 
mean effective pressures of the same indicator curves | corresponding pressures; the amount of depar- 
were measured and gompared with the mean pressure | ture of the actual pres ures from the theoretical 


of admission. These results are contained in column 


€4 REVOLUTI 


curve bearing, however, a certain relation to the de- 


ONS 





Pig. 23. 


obtained by this theory, is drawn in the diagrams (figs. 
23 and 24) by a dotted line (————>p). 
Mariotte, the pressures 





G of Table No. IV., and by subtracting them from 
those in column D, we obtain the mean pressure before 











































































































Fig. 24. 


| gree of expansion, as will be seen presently. There 
are various causes which produce this action during 






































2. According to the laws of | the piston in per cent. of the average pressure of ad-| the period of expansion, but their precise influence is 
p 4 mission ; this coefficient again subtracted from column | ———— ~~ _- - = ———— 
are inversely as the volumes, or —-=-——-. The curve| % gives the mean effective pressure according to TABLE YI. 
P. SS — - ——s 7 = | | | 
constructed after this formula is shown in the diagrams TABLE Y Ss & + 2 i «=? } ae r ge 
by a continuous line ( — M). rt esciateetecel a ee. é| 3 3° g§ 35 | es = 

8. Rankine assumes that the expanding steam receives e| & &. ex | BF. 
from the cylinder a certain amount of ‘heat, sufficient | 3 | y| af Oo ae —~ — ag A BP Ye $i 52 | Sos [Nature of work, 
to maintain its saturated state. The resultant curve| & |%2 S5 > (35 pounds yer square) 3 © 5 7 CUS : of &™ | i 3 
has been calculated by the aid of Zeuner’s tables of the} © |¢ & : 5 2 2 inch. —T 2 8 : RE :& Fe ; 23 
properties of saturated steam, and is shown in the dia- NS BS . 8 5 Ae ree Hy ae 5 R > 7 of 7 ei :3¢ 
grams thus (—-—-—- R). In fig. 23 this ‘line coincides} & |gg| ia | :s BS = ie* | a= iS] : is ee | 
with the dotted expansion curve. Riles) 28 | 2 § |: 3 s 1 §e i: € 1 16 | 0. | 14 | 04% | Goodé train 

4. The theory of mechanical heat, established by| : [38] : % : $ : iy 33 g a tg || 28 0.33 5 | 0.46 “ 
Zeuner, is based on the hypothesis that the expansion| : |¥3)| : i | ae : : AS wes A) ; Fo} 4 4 ‘a 7 
of the steam takes place without loss or gain of heat s Fs wh 's :@ |: | $& ; 28 % | , a | (0.80 1 0.68 “ 

Vo uX+q rene gz figa | 142| 116) 10a | $4 | 0.49 | ; | stes Se: ee che 
from any external source, or = ————, where u 14 | 125) 114] 108 88 | 0.41 Bilis | gt | 0.49 8 0.68 | “ 
u,X,+9 11 | 147/ 118) 89 | 38 | O41 4 4 | 08 | 1 | O68 | “ 

‘ 7 a gt | 124) 98; 9 28 | 0.41 | 3 % | O80 | 4 0.85 Exprees train 
and w, = the specific volumes of the expanding steam, 19 | 119| 4| 84 2% | 0.41 cll4 | 43 | 0.54 | 7 0.68 “ 
q = the specific volume of the water, and X and X, = 18 | 124 aT * S 4 | 5 | 4 | 0.50 6 | 0.68 = 

the quantities of saturated steam contained in a unit of +4 1 im| 70 1 | 0.48 iti —S ER es ee Ye ee 

weight of the expanding steam. The lines marked as | 190| 8| 73 | 21 | 0-41 | HE 2 06| (0.4 |lO 0.47 | “ 
(—o—o—o m) in the diagrams have been constructed = 93 | 140) 88) 73 | 2 $F. | Dijgfront}; 8 | 046 | 4 0.62 | “ 
under the supposition that the steam was in a perfectly | 7 ° oot rf e | 34 | 0.43 | | aK: hind 6 | 0. : 0.08 ? 

saturated but not surcharged state at the beginning of | 4...) 16 | ! 440 | 147| 88} 48 | 9 | 0.41 | 70.42 if eed 19.6 | 018 | 127 | 0:38 | Rapoep toain 
the expansion, or X,—1. The other lines (+—+—+ | 2 43 | 115| 114) 30 J 0.42 E\42 | 1% | 0.90 8 | 0.6% | “ 
— m), on the other hand, correspond to the case of the ;* |S] |%3 | 190) 17) & | me | Oe |{8 | 2 0.96 5 | 0.80 ve 

‘ - 8 | 140) 73) 42 | 0,45 (8 2% 8 8| 0.84 5 0.42 | Goods train 
steam contained, in the case of fig. 23, 70 per cent. of 4 | 144] Z| 3 | 6 | 0.44 Fi44 | 96 | 0.49 12 0.48 | Passenger train 
water, and, in the other diagram, 40 per cent. of water. 18 | 146) 92) 61 12 | 0.41 146 | @ | O68 | ” 0.58 | “ 

As shown by the diagrams, the departure of the ac- 2 po 4 a | — |i | 8 | 0.84 | 16 | 041 | Goods train 
tual curve fromthe theoretical curve of expansion is 16 | 187| 73| 6 17 | 0.40 G . ° Hy Bs e- “ 
very considerable, and much more than the deviation of 15 | 183] 80; 5a 16 | 0.42 | iu. | 2 | Om 2 | 0.97 Mixed train 
the various theoretical curves amongst themselves. In ~~ 18 | 199) 8) 7 | 26 | 045) j2@* | gt | O88 | 4) 0.86 | . 

, - 1s : peu 20 | 126) 98) 82 | 26 | 0.41 His“ 3 6 | «(0.88 | 6t | (O48 - 
stationary engines, also, the indicator bears witness to ' 19 | 122) 73) 6 | 2 | 044 lla & 38 045 | 5 0.48 | “ 
similar difference existing in a greateror \ess degree. In i 16d | 148, 86| 81 10 | 0.26 | | Ils « 3 | 060 | 4] os | “ 
order to investigate the facts which we have just consid- et) sl we len ———— So 
ered, Professo: Bauschinger proceeded in the following po = 73| 67 7 | 0.27 | more or less difficult to ascertain. In the first place, 
manner: From anumber of indicator curves, taken at 30 | 172| 7| 64 6 | 0.26 leakage at the valves or past the piston is, of course, 
different degrees of expansion, the mean absolute press- 2 23 108 | {| be = by calculated to alter the actual expansion curve. In the 
ure behind the piston was first measured and then Ss . od 66| 19 —6 | 0.97 | engines experimented upon by Professor Bauschinger, 
compared with the mean absolute pressure of admis-| x... .| 19.6 ' | 493 | 167| 85) 78 10 | 0.27) [0.28 PNG CSE PET ete se CET aM 
sion, the expansive curve having been continued to the 5 iE 36 155 | ot | 47 2.5 os * We have given in the text the resulte arrived at by Professor 
end of the stroke. The figures thus obtained are given Pe ls | ao . = : | 990 | Bauschinger, but, after a careful examination of the indicator dia- 
in column D of table IV. According to the law of| | me [im sel a | § Om Te ee 
Mariotte, the same relation of pressure is calculated by | % | 169; 7) 9 | —8 | 0.29) loyed by him did’ not represent the action of the valve gears with 

‘ —B | 0.87 yed by not represen a 
the following formula : b 1 | ue S mt | 0.98 She secaracy which was desirable. The diagrams shown by figs. &, 
| | . volume, are L) 
h r, t — a | o—rr | oT | B04! 58 |_ 48 3.6) 0.90 | —_ in paint. F The od medi Red gwen A be inclined to deaw from a 
y+ 2.8026 ;* log. irs pene sta cada? apleha deh, AP cccaa: | eT an ae So comeneetes Seen 
; Mariotte. Finally, column J of Table No. IV. com- the valve goer for which. the last-mentioned diagrame made no al- 
where /, « distance traveled by piston during the period | pares the results of columns G and JF, and, as will be | lowance, and that hence the points of cut off and exhaust were both 
of admission, and / — total length of stroke including | noticed, the actual performance of the engine is con- | later than Professor Bauschinger has assumed them to be. A simi 
clearance space. The results calculated by this law, | siderably above that of the theoretical power, thus, | }*¢™ror would account for at lead # portion of the Giver pe 
which also shows a nearer approach to the actual per-| with a period of admission of 16 per cent. of the | tual practice, to which special reference is made above 
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the valves and cylinder faces were accordingly exam- 
ined, but they were found not only in good condition, 
but perfectly bright, so that no leakage could vases 
have taken place; moreover, the effect of leakage, if 
such occurs, is generally easily detected by the irregu- 
lar form of the indicator curves. The main cause of 
the peculiar action of the expanding steam is due, 
as the experimenters observe, to the heat 
given off by the cylinder to the contained 
steam after its communication with the boiler has 
been cut off. This condition is facilitated by the 
presence of a certain quantity of water, which, at 
the commencement of the expansion, has the tempera- 
ture of the live steam, but as the pressure is reduced 
in the cylinder, this water will be instantaneously 
evaporated, and thus abstract from the cylin- 
jer a certain amount of heat. The heat ab- 
sorbed with such rapidity is sufficient to raise the 
pressure considerably above that which would have 
existed had no condensation and re-evaporation taken 
lace (see also curves of the theory of mechanical heat 
n diagrams figs. 23 and 24). The amount of heat which 
can be so absorbed depends, of course, upon the differ- 
ence of temperature between the steam and the metal. 
On the other hand, the mean temperature of the cylin- 
der is influenced by the amount of protection ugainst 
radiation and conduction of heat from the cylinder, b 
the amount of “throttling” from the boiler to the cyl- 
inder, by the extend to which expansion has been car- 
ried, and by the speed in revolutions per minute. 

When the communication between the boiler and the 
piston is open, the cylinder will acquire a temperature 

ractically the same as that of the boiler pressure, and 
if the cylinder contain nothing but dry or superheated 
steam, this temperature would cag be maintained 
for the greater part of the stroke; but owing to a cer- 
tain amount of water which has been deposited in the 
cylinder, and which is re-evaporated at the expense of 
heat meee to the cylinder, this latter will become 
materially cooled by the time the piston has reached 
the end of the stroke. From these considerations the 
relative effect of various degrees of expansion and of 
speed will readily be appreciat d. As the degree of ex- 
pansion is increased the quantity of water converted 
into steam becomes also greater, necessitating, how- 
ever, a larger condensation of high-pressure steam dur- 
ing admisson ; and the longer the duration of the stroke, 
in other words, the slower the engine is working the 
more heat will be absorbed from the cylinder by the 
conversion of this water into steam, 

The influence upon the temperature of the cylinder of 
various meterological causes was felt during the greater 
portion of the experiments, Professor Bauschinger 
recommends that the cylinders should be better pro- 
tected, in order to prevent excessive condensation, par- 
ticularly in winter time. The difference of tempera- 
ture between the two cylinder ends were also marked, 
in most cases, by the indicator ; atthe front end, which 
is badly exposed to the currents of cold air, the indi- 
cator curve was generally of a more depressed charac 
ter. The foregoing considerations lead to the conclu- 
clusion that in order to gain the benefit of expansive 
working it is essential to combine the element of high 
Pn with some arrangement to prevent the condensa- 
tion of steam during the admission. As it is, the cyl- 
inders of a locomotive are not sufficiently protected 
against the influences of the atmosphere and the chill- 
ing action of strong currents of air; the employment 
of superheated steam would be one mode of preventin 
condensation, but the same end may be better effecte 
by the use of steam jackets. At all events, with a bet- 
ter protection of the cylinders against loss of heat, a 
direct gain in the power exerted by the engine, ora 
corresponding economy in respect of consumption of 
fuel, would bethe inevitable result.—Hngineering. 

(TO BE CONTINUED.) 





British Rali Exports, 

The following monthly report of exports of railway 
iron from Great Britain, extracted from government re- 
turns, is furnished by Heyerdahl, Schenberg & Co., 
No. 81 Pine street, New York : 



































Month onene Aug. patente ending Aug. 
To " : 

1869. | 1870. | 1871. || 1869. | 1870. | 1871. 

Tous, \Tons, | Tons.|\\ Tons. | Tons, | Tone. 
United States...... | 95,648} 41,076 229,115) 279,616) 335,162 
i s6s.ceck.consal 86,532) 23,152 159,049) 163,700) 65,634 
——— oS meee Ro 2,179) 21,184) 26, 15,241 

ritish India.,...... 2,284; 9,234 ; 
British North Amer-| : | 
a Sepa 8,856) 2,889 22,614] 95,01) 48,114 
ee 2 6,025} 1, 2,429 
Australia...........] 1,686} 727 15,827; 6,023; 11,882 
See eee 883; 135 1,755 2.735} 14,426 
Holland............ 1,806) 1,032 9,°63) 14,412 8,599 
Spain and Canaries.) 9,846 6 10,449) 9,443 6,511 
—— saetetsanecd a ont 8,141 1,120) 6,585 
Spanish West India — eer ree 
Islands 565] = 824 884; 3,166) 1,478 
eru..... «+-.| 9,585 4,624) 11,563) 16,349 
France..... W3 61 8,526 248 1,712 
Germany .... +} 2,111 274 12,348} 42,844) 40,622 
Other countries....| 10,186) 3, 49,091; 387,822) 651,461 
ONE contscanne 100,466 88,082) 98,369)| 620,188] 758,238) 662,841 

Total exports of 
fron and steel to 

~all countries, bese 1274,918/228,802 819,741]|1,802,461/1,962,431/2,072,178 





























Atchison Bridge, 

General Wright, Chief Engineer of the Leavenworth 
Bridge, has established his office at Atchison and com- 
menced surveys of the river banks preparatory to the 
letting of the contracts for the bridge. The time for 


the reception of bids has been extended to to-day—the 
80th of September. 





~The sleeping-car patent case of Pullman against 
Woodruff, for a preliminary injunction, will be heard 
at Pittsburgh on the second Monday in November. 


General Mailroad “Mlews. 


ELECTIONS AND APPOINTMENTS. 


—Since the election in Terre Haute, on the 21st inst., 
the directors of the Cincinnati & Terre Haute Railroad 
Company has been composed as follows: Alfred Pleas- 
onton, New York; N. M. McDowell, Canton, Ohio ; 
John D. Scully, Pittsburgh, Pa.; A. B. Quachenbush, 
do. ; James B. Foley, Greensburg, Ind. ; John and 8. 
A. Burnett, Terre Haute, Ind.; James Small, Bloom- 
ington, Ind. The officers are Alfred Pleasonton, Pres- 
ident; N. M. McDowell, Chief Engineer; John D. 
Scully, Treasurer; A. B. Quachenbush, Secretary. 


—Gen. E. W. Serrell has resigned his position as 
Chief Engineer of the Connecticut Air Line Railroad, 
and Mr. —— Botsford has been appointed to succeed 
him. 


—Col. D.C. Cross has been elected President, Q. K. 
Underwood, Treasurer, and J. C. Macabe, Secretary, of 
the Iron Mountain & Helena (Ark.) Railroad Com- 
pany. 

—At the annual meeting of the stockholders of J. 
W. Street’s Palace Stock Car Company, held in Chicago 
onthe 18th inst., the following persons were elected 
directors for the ensuing year: Gen. H. L. Stewart, 
Chicago ; John W. Street, Chicago; D. M. M. Turner, 
New York; H. 8. Munroe, Chicago; H. H. Peck, Chi- 
cago; Abner Peck, Mass.; J. 8. Talmage, Ohio; Isaac 
Snider, Ohio ; T. J. McCarty, Ohio ; Robert Pow, Ohio; 
Jos. A. Kerr, Ohio ; A. B. Pullman, Chicago ; Wm. Jen- 
nings, Ohio. The following efficers were elected: J. 
W. Street, President; D. M. M. Turner, Vice-President; 
H. H. Peck, Secretary ; R. Pow, Treasurer; J. 8. Tal- 
mage, General Agent. James Montgomery, of Chicago, 
retired from the Board and gave place to B. M. M. Tur- 
ner, of New York, who was also selected for Vice-Pres- 
ident in place of Mr. Montgomery. Mr. Turner has 
been for many years connected with the packing of 
beef and pork. 


—The following directors of the Jacksonville & St. 
Augustine Railroad Company were lately elected at 
Jacksonville, Fla.: A. Huling, H. Jenkins, J. H. Dur- 
kee, F. A. Dockray, John 8S. Driggs and George R. Fos- 
ter. Subsequently a meeting of the directors was held, 
at which General H. Jenkins was elected President of 
the company ; F. A. Dockray, Secretary, and John 8. 
Driggs, Treasurer. 


—Mr,. H. W. Holley, Chief Engineer, has .been ap- 

ointed also General Manager pro tem. of the Southern 

innesota Railroad, vice C. F. Wykoff, deceased. Mr. 
B. Lennox has been appointed Assistant General Man- 
ager. 

—At a late meeting of the Michigan Lake Shore 
Railroad apes, he following directors resigned: 
H. C. Akeley, J. W. Converse, k. Gardner, Fred. H. 
May, Chester Warner. The following directors were 
chosen in their stead: Thomas A. Scott, Gen. G. W. 
Cass, J. W. McCullough, 8. J. Tilden, Wm. Thaw. 
Joseph Fisk was elected President, vice J. W. Con- 
verse, resigned; W. R. Shelby, Secretary and Treas- 
urer, vice A. J. Kellogg and E. P. Ferry, resigned ; and 
P. 8. Rourke was appointed Assistant Superintendent. 


—The following directors and officers of the Indiana- 
olis, Bloomington & Western Railway were elected at 

rbana on the 20th: Directors—C. R. Griggs, William 
Dennison, B. E. Smith, D. Ricketts, Robert Turner, 
Wm. H. Smith, Henry Conklin, W. W. Phelps, George 
Nebeker, William Y. McCord, D. T. Thompson, J. C. 
Short, 8. C. Willson; President, B. E. Smith; Vice- 
President, C. R. Griggs ; Secretary and Treasurer, A. P. 
Lewis ; Superintendent, Jas. 8. Oliver ; General Ticket 
Agent, J. W. Brown; General Freight Agent, H. C. 

eihl, 


—A conference of the State Railroad Commissioners 
with the managers of most of the railroads in Massa- 
chusetts was held in Boston on the 19th inst., at which 
the following committee was appointed to co-operate 
with the Commissioners, and report upon such addi- 
tional safeguards to railroad travel as may be deemed 
necessary: Hon. John H. Clifford, of the Boston & 
Providence; D. Waldo Lincoln, of the Boston & Al- 
bany; John B. Winslow, of the Boston & Lowell; Wil- 
liam Merritt, of the Boston & Maine, and Daniel L. 
Harris, of the Connecticut River railroads. 

















OLD AND NEW ROADS. 


Chicago & Michigan Lake Shore. 

Beginning with last Sunday, cars have run through 
from Chicago to Montague over the Michigan Central 
and the above railroad. One attached to the mail train 
leaves the Central Depot, Chicago, at 6 a. m., except 
Sundays, arrives at New Buffalo at 8:38 a. m., St. Jo- 
seph 10:00 a. m., Grand Junction 12:00 m., Holland 2:43 

.m., Nunica 4:25 p. m., Fruitport 4:50 p m., Muskegon 

:25 p. m., Montague 6: 5p. m. One attached to the 
night —- leaves Chicago at 9:00 p. m., Saturdays 
and Sundays excepted, arrives at Fruitport 8:10 a. m., 
Muskegon 8:40 a. m., Montague 9:30 a. m. A Pullman 
sleeping car runs through with this train from Chicago 
to Muskegon and Montague. On Sundays this car is 
attached to the Atlantic Express, leaving Chicago at 
5:15 p.m. There is besides an accommodation train, 
which leaves Chicago at 4:00 p. m. and reacnes St. 
Joseph at 8:00 p. m. 


Chicago, Burlington & Quincy, 

The contract for double-tracking this road from 
Aurora to Riverside has been let to D. L. Wells & Co. 
Mr. J. B. Brown has the work between Hinsdale and 
Riverside. The road is already double-tracked between 
Mendota and Aurora. 

Michigan Central. 

The Kalamazoo Accommodation will hereafter leave 

this city at 4:00 p. m., instead of 4:10. The 9:00 a. m. 











New York express runs over the main line, as formerly ; 
the 5:15 p. m. Atlantic express runs over the air-line. 
Michigan Southern, 

Some changes in the time-table are to take effect to- 
morrow, but upto the hour of going to press the 
changes have not been announced. 

Chicago & Northwestern, 

The following are the stations and distances from 
Madison, on the Baraboo Air Line road, operated since 
the 17th as far as Baraboo: 


Miles. Miles. 
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One passenger train a day now runs to and from 
Baraboo, arriving there at 6:30 p. m., and leaving at 
10:45 a. m. 

Work is progressing quite rapidly on the Green Bay 
& Menominee Extension. Fifteeen miles of iron are 
already laid, and 15 miles more—which will complete 
the road from Green Bay to Oconto—are to be done by 
the 20th of October. The entire line between Green 
Bay and Menominee is to be ready for operation by 
January ist. 


Chicago, Burlington & Quincy, 

The extension of the Mendota Branch of this road, 
which is to be completed from Prophetstown to Clin- 
ton Bridge by the 1st of January next, is located nearly 
on an air line between those two places. The country 
is quite rough and there are no towns on the route, 
though a station is to be located on an eligible site 
about midway between Prophetstown and Clinton. 
The distance is very nearly 1744 miles. 


Northern Pacific, 

A correspondent writes us from one of the exploring 
parties of the Middle Division of the Northern Pacific 
that lines have been run along the Jefferson and Big 
Hole rivers, in Montana, to Divide Creek, at Big Hole 
Mountain, at the north line of Beaver Head County, 
near the boundary line of Montana and Idaho. The 
heaviest work of the line is expected at this point, 
which is about ten or twelve miles from the summit. 
It is hoped to cross the dividing ridge at a grade not 
exceeding 50 feet to the mile. 

Advices from Montana to September 15 state that 


the Crow Indians offer no opposition to the 
Northern Pacific Railroad, are perfectly willing 
it should be built, and, in fact, have volun- 


teered to have part of their chiefs and head men 
accompany the engineers and soldiers, to aid scouts, 
and assist them in any way in their power against the 
Sioux. 


Augusta & Hartwell. 

It is announced that the general contractors for this 
road are prepared to sublet contracts for grubbing, etc. 
The road is to extend from Augusta, Ga., northwest- 
ward, not far from the Savannah River, and to make a 
connection with the Blue Ridge Railroad or other line 
crossing the mountains, for Knoxville, Cincinnati, Lou- 
isville, and the Northwest. 


Rensselaer & Chicago. 

Articles of association of the Rensselaer & Chicago 
Railroad Company were filed with the Secretary of State 
of Indiana onthe 23dinst. The roadisto run from the 
town of Rensselaer, Jasper County, Ind., through the 
counties of Newton and Lake, in that State,and Will 
and Cook counties, in Illinois, to Chicago, a distance 
of seventy miles. The capital stock is $2,000,00, 
of which $53,000 has been subscribed. R. 8S. D. 
Wiggins, J. M. Stackhouse, Thos. Burroughs, 
Alfred McCoy, Henry Weston, Marion L. Spitler, Ira 
W. Yeoman, Allen Yeoman, and Norman Warner con- 
stitute the Board of Directors. 


Springfield %& Mattoon, 

The people of Springfield, Ill., are interested in a 
project to construct a railroad from that place a little 
south of east through Macon (on the Illinois Central 11 
miles south of Decatur) to a junction with the Decatur 
& Mattoon Railroad a few miles east of Macon. 


St. Louls & Iron Mountain, 

The present southern terminus of the Arkansas 
Branch of this road is at a station called Piedmont, on 
McKenzie Creek, in the southern part of Wayne 
County, about 40 miles south of the junction with the 
main line at Bismark, and 17 miles from the late ter- 
minus at Annapolis. This station is in the midst of 
pine and hardwood forests, and considerable lumber is 
manufactured in the vicinity. The railroad is to have 
a round-house and repair shops at this place, which is 
116 miles from St. Louis. Work on the extension of 
the road down the Black River toward the Arkansas 
line is quite heavy, but is progressing favorably 


Jacksonville, Pensacola & Mobile. 

The Quincy (Florida) Journal announces that nine 
miles of iron has been laid from Quincy, the present 
western terminus, westward ; 450 tons of iron for the 
road were lately lost at sea by the foundering of two 
vessels ; but for this loss, which will occasion some 
delay, the road would have been completed to the Apa- 
lachicola River—21 miles west from Quincy—by the 
15th of October. 


Gilman, Clinton & Springfield. 

Trains are now running regularly over this road 
from Gilman to Mt. Pulaski, in Logan County, about 
20 miles from Springfield. The road is completed to 
Springfield and trains will run regularly to that place 
next week. The machine shops have been located at 
Clinton. 


Boston & Maine, 

An exchange paper says that this company has loca- 
ted an extension to within three miles of Portland, 
leaving North Berwick, three-quarters of a mile from 
the Portland, Saco & Portsmouth depot. It crosses 
Maryland Ridge at Wells, goes within one and a half 
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miles of Wells Beach and the Atlantic House, passes 
midway between Kennebunk and Kennebunkport, 
thence parallel with the Portland, Saco & Portsmouth 
road to Biddeford and Saco, going through these cities, 
thence down close to the Ocean House, on the Old Or- 
chard Beach, thence to the sea shore, crossing None- 
such River two miles from Scarboro Beach, and three- 
quarters,of a mile from Oak Hill Station, on the Port- 
land, Saco & Portsmouth road, and thence to the Cape 
Elizabeth line. 


New York & Oswego Midland. 

The important Shawanugunk Tunnel, near Middle- 
town, N. Y., was opened through on the 19th inst., and 
it is expected that trains will pass through it by the 1st 
of January. 


Toledo, Peoria & Warsaw. 

The grading of the Burlington Branch of this road— 
from La Harpe to the Burlington & Quincy road—was 
to have been completed on Tuesday of the present 
week. Track-laying has already begun and will proba- 
bly be finished by the 5th of October. 


Decatur & State Line. 

There will be a meeting of the stockholders of this 
company at the office in Chicago, at 10 o’clock a. m., on 
Monday, October 2. 


Laclede & Fort Scott. 

The contract for constructing this road has been let 
to George A. Fitch, of New York; Wm. J. Budd, of 
Missouri; John Fallon, of Philadelphia; O. L. Grant 
and Chas. W. Cole, of Chicago; A. Mason, of Boston, 
and George Mackey, of New York. These gentlemen 


have associated themselves under the style and title of 


the “ Laclede Contractors.” 


Quincy, Alton & St. Louis. 

This road was completed on Thursday of last week 
to a point about 2144 miles south of Quincy. The line 
runs south from Quincy, keeping about one-half mile 
east from the Mississippi River bank to nearly opposite 
Hannibal, where it curves southeastwardly, crossing 
the Hannibal & Naples road at Hill’s Station, 244 miles 
west of Kinderhook. The track is laid 244 miles south 
from the crossing. The distance from Quincy to Louis- 
iana—to a point opposite which it is expected the road 
will soon be completed—is 42 miles. 


Osage Valley & Southern Kansas, 

The Osage Valley & Southern Kansas Railroad is ad- 
vertised to be sold in St. Louis on the 16th of October, 
to pay the interest now due on the bonds, amounting 
to about $20,000. Boonville is at present its northern 
terminus, and Warsaw, in Benton County, is its south- 
western. Before the late civil war the road was nearly 
graded from Boonville to a point about ten miles south 
of Tipton, but the war coming on, operations were sus- 


ended until 1867, when additional aid to the amount of 


175,000 was furnished by Cooper County, and $23,000 
by Willow Fork Township of this county, the work was 
resumed and the road-bed completed an ironed between 
Boonville and Tipton, a distance of twenty-six miles. 
In 1868 it was leased tothe Missouri Pacific Railroad 
Company fora term of thirty years, they paying 35 per 
centum of the gross earnings of theroad, sinc: which 
time that company has operated it. The sale in no wise 
affects the Pacific Company’s lease. The interest in 
that part of the road south of Tipton was also revived 
in 1868 by the people of Morgan and Benton counties, 
the former subscribing $100,000 and the latter $200,000, 
which sums have been expended in the grading of the 
road throughout those counties. The road is graded to 
Versailles, in Morgan County, and also about twenty- 
five miles in Benton County, leaving yet to be graded 
that part of the road from Versailles to the Benton 
County line, a distance of fourteen miles, and about six 
miles in Benton County.—S¢t. Louis Journal of Commerce. 


lowa & Minnesota. 

This railroad is under contract from Fort Dodge 
northeast 55 miles to Garner, a station on the Iowa & 
Dakota Division of the Milwaukee & St. Paul Railway, 
21 miles west of Fort Dodge. On that part between 
Fort Dodge and Clarion, 28 miles, grading is commenced, 
and work is soon to begin on the rest of the line. 

Port Huron & Lake Michigan, 

It is reported that sufficient iron has been received 
to complete 20 miles more of this road from its present 
western terminus at Lapeer to Flint, Michigan. 


Quincy, Missouri, & Pacific. 


solidated into one grand trunk road between Kansas 
City and Mobile. Both of the ‘Clinton branches’ of 
the Tebo & Neosho Railroad went out of existence, 
and a new organization was effected, uniting all into 
one company, to be known hereafter as the Kansas 
City, Memphis & Mobile Railroad. The new company 
intends making this a narrow-gauge road, with an extra 
or third rail laid down between Kansas City and Har- 
risonville, for the accommodation of the Missouri, Kan- 
sas & Texas Railroad. The work upon the Memphis 
road south of Clinton has been pushed forward at a 
surprising rate. The ties are all upon the line between 
Clinton and Osceola, and the iron is all en route, and en- 
gines and rolling stock ordered, Trains will be running 
between Osceola and Clinton during next October.” 


Denver & Rio Grande, 

This road is now completed for 48 miles, and its com 
pletion to Colorado City (near Pike’s Peak) is promised 
by the middle of October. 


International Rallroad. 

A Texas paper announces the first shipment of cotton 
over this road, which arrived at Hearne, Texas, the 
junction of this road with the Houston & Texas Cen- 


now completed will have a fine business this fall and 
winter. 


Concord Rallroad, 

There have been added to the equipment of the line 
since the 14th of last January six new passenger cars, 
three new locomotives row seventy-one new eight- 
wheel freight cars. Thirty more freight cars will soon 
be a and afurther lot of fifty will be con- 
structed during the winter, thus making in all an addi 
tion of one hundred and fifty-one freight cars for the 
railroad fiscal year endin arch 31, 1872. The addi- 
tion to the rolling-stock of the corporation made from 
March 81, 1866, to March 31, 1870, a period of four 
fewer were four locomotives, three passenger cars, one 

undred and thirty-nine eight-wheel freight cars and 
twenty four-wheel crate cars. 


White Mountains Railroad. 

The contract for building the extension of this road 
—which is operated by the Boston, Concord & Mon- 
treal Company—from Lancaster to Northumberland, 
10 miles, there to connect with the Grand Trunk Rail- 
way, has been awarded to 8. 8. Thompson, of Vermont, 
and John Lindsey, of Lancaster. Work was com- 
menced on Monday, of this week, and is to be com- 
pleted by the ist of July next. 


St. Louls, Alton & Terre Haute, 

A large number of the preferred stockholders of the 
St. Louis, Alton & Terre Haute Railroad Company met 
at the company’s office, No. 12 Wall street, on Tuesday, 
September 19, to confer together in regard to the divi- 
dend due on the stock for over two years. Mr. O. D. 
Ashley was called to the chair, and G. H. Watson ap- 
pointed Secretary. It was stated that the compan 
had earned in the two years over ten per cent. net, and, 
according to the agreement of the preferred stockhold- 
ers, this money should have been paid in dividends to 
the stockholders, but had been used in assisting the 
Bellville Railroad Company. After some further re- 
marks, which were unanimous in asking the directors 
to declare a dividend in preferred stock equal to net 
cash earned, a committee of five was appointed to con- 
fer with the directors, and to report at a future meet- 
ing the expenses of the road for the last two years, and 
what the money had been expended for. It was hoped 
that the directors would declare this dividend legally 
due without recourse to the law by some of the prom- 
inent stockholders.—Oommerci 1 avd F.naneial Chron- 
icle. 


Connecticut Western. 

This railroad, which was opened recently as far east 
as Wineted, is to be completed by the end of November 
to Hartford. 


Delaware, Lackawanna & Western, 

The New York Times says: “The Morris & Essex 
Division of the Delaware, Lackawanna & Western Rail- 
road has recently been the scene of material improve- 
ments, which have commanded the admiration of the 
people who travel, and those who are interested in the 
quick and safe transportation of freight of various 
kinds over the road. A large force of men have 
within a short time past been busily engaged under the 
experienced supervision of the superintendent of the 


The track on this road is laid from Quincy northwest- | line in altering the grades along the line of the Morris 
ward across the Tabius River Bridge, and some distance | & Essex Division. This alteration of the grades isa 
beyond it. The grading is very nearly done to Edina, | work of considerable dimensions, but it is being pushed 


and ties are being delivered all along the line. 
Fredericksburg & Gordonsville, 


The franchises, rights, real estate and personal prop- 


erty of every kind, nature, and character, belonging to 
this company, will be sold at public auction in New 
York December 28 next, by order of the Farmers’ Loan 
and Trust Company, who are the trustees of the one 
million first-mortgage sinking-fund seven per cent. 


gold bonds of the company, who have defaulted in the 


payment of the interest due on November 1, 1870, and 
on May 1, 1871. The road is sixty-one miles long, ex- 
tending from nL peepee yes Va., to Gordonsville, Va., 
but only a small part of the line has been done. 


Mansfield, Co!dwater & Lake Michigan. 

Eleven miles of this road is just completed from Al- 
Jegan eastward to Monteith, where connection is made 
with the Grand Rapids & Indiana Railroad. 

Havana, Mason City, Lincoln & Eastern, 

We are informed that contracts were let last week 
for building this road from Havana to Urbana—the 
work to be completed by the 1st of September, 1872. 


Kansas City, Memphis & Mobile. 


forward with considerable dispatch and the work being 
done well, and with a view to en Upon the com- 
pletion of it the Morris & Essex road will vie with any 
in the generally superior character of its appointments. 
The stock of the road is in fine condition, and abun- 
dantly large for the great patronage it receives. The 
workshop, which is situate just outside of Hoboken, 
is spacious, and gives employment to a small army of 
mechanics. Just at present the work at this shop is 
very active, and the construction of new cars is going 
on with dispatch. A very large amount of raw mater 
ial is on hand and is being used up with rapidity. This 
road has but recently had the advantages of the broad 
gauge, which gives great satisfaction to the company 
and to its patrons. Both the broad and narrow gauge 
are used on the division. A new track is being laid 
| along the line by a large number of laborers, who are 
extending the road-bed to some extent.” 


Grand Trunk. 

It is reported that this company will soon havea 
| track of standard gauge between Sarnia and Buffalo, 
| thus enabling it to take cars through from the West to 
| the latter place. This will be done, probably, by lay- 
| ing a third rail between Sarnia and Stratford, but on 





The Jefferson ,City (Mo.) Times says: “ At a recent | the Buffalo & Lake Huron road there is little need of 


meeting at Clinton, Henry County, all the different 
lines of Memphis railroads were extinguished, or con- 


| the 5-feet 6-inch gauge and it might be reduced without 
i disadvantage. 


tral, on the 13th inst. It is expected that the section’ 





Lafayette, Muncie & Bloomington, 

The Lafayette Courier of last week says: “There 
were received here last week one hundred and thirty- 
seven cars of railroad iron, thirteen cars of splices, 
bolts and spikes. The bridge over the Wabash River 
will be c.mpleted this week. The track-layers will be 
at work to-morrow, and the work will be pushed for- 
ward with the utmost vigor.” 


Sale of the Delinquent Tennessee Railroads, 

A large number—probably the largest number—of 
the railroads of Tennessee were constructed in large 
part from funds advanced by the State. Since the war, 
few of these railroads have paid the interest on their 
debts to the State, and, in consequence, four of these 
were sold at public auction in Nashville on the 20th 
inst., to satisfy the State’s claims. The Nashville Ban- 
4 of the 21st inst. gives the following account of the 
sale : 

A large crowd of capitalists and representatives of 
railroads attended the sale of delinquent railroads on 
the eastern side of the Capitol at noon yesterday. 

The Knoxville & Charleston Railroad was knocked 
down by Auctioneer Dolin to the Blue Ridge Railroad 
at $75,000 ; the Rogersville & Jefferson to the East Ten- 
nessee, Virginia & Georgia Railroad at $10,000; the 
Knoxville & Kentucky to W. B. Johnston and others at 
$300,000, and the Western & North Carolina to E. 
Simerly, on behalf of the stockholders, at $12,500. 

Some very spirited bidding occurred between W. B. 
Johnston of Macon, and J. R. Jones, of Atianta, for the 
Knoxville & Kentucky Railroad, there being ten bide 
ranging from +#100,000 to $300,000. 

It was announced that the Nashville & Northwestern 
Railroad would be sold at 2 p. m., but upon the arrival 
of that hour it was determined by the Commissioners 
to postpone the hour to 8 p. m. to-day, with the intima- 
tion that it might be sold at that hour. The sale, we 
understand, depends upon the withdrawal of the cer- 
tiorart and supersedeas granted to Davidson County, 
which is intimated as probable 

After the sale had taken place the Commissioners re- 
tired to the Comptroller’s office, and, after consultation, 
refused to confirm the sale of the roads mentioned, on 
account of the poor prices obtained. 

A modified decree was entered in the Chancery Court 
relative to the Memphis, Clarksville & Louisville Rail- 
road, in which several points objectionable to the pur- 
chaser of that road (the Louisville & Nashville Rail- 
road) are equitably settled. The result will be that the 
purchaser will turn over to the Comptroller $1,700,000, 
the premium price fixed. 

The next issue of the Banner has the following addi- 
tional information concerning the action of the State 
Commissioners : 

The State Railroad Commissioners held a meeting at 
the Comptroller's office yesterday morning, to take ac- 
tion ee delinquent railroads. 

The firm of W. N. Wright & Co. withdrew their pro- 
posals to purchase the Winchester & Alabama Rail- 
road in favor of W. J. Wicks and James Donegan. 
The latter were accepted as the purchasers. They 
made the first payment of $75,000 in bonds, and gave a 
substantial bond for the payment of the balance of the 
purchase money. The Commissioners reported the 
sale to the Chancery Court for its confirmation. The 
question as to whether the $200000 bonds, which 
Messrs. Wicks & Donegan proposed to pay for the 
road, shall go to the members of the firm of W. N. 
Wright & Co., or to the stockholders, will be left to the 
decision of the Chancery Court at Winchester. The 
sale will, it is believed, a confirmed to day. 

The Commissioners will report the sale of the Edge- 
field & Kentucky and the Southwestern railroads to the 
Chancery Court for confirmation to-day. 

Colonel McGhev, representing the East Tennessee, 
Virginia & Georgia Railroad ; Colonel Trescott, of the 
Blue Ridge Railroad Company, of South Carolina ; 
Colonel Fleming and Edward Baxter made arguments 
and submitted reasons why the bids on the Knoxville 
& Charleston, Knoxville & Kentucky, Rogersville & 
Jefferson and the Western North Carolina railroads 
should be accepted ; but, notwithstanding the fact that 
the Commissioners do not wish to be oppressive as to 
the terms upon which the above roads shall be sold, 
they do not think the bids sufficient to justify the State 
in accepting them. 

We understand that William B. Johnston represented 
the Ea-t Tennessee, Virginia & Georgia and the West- 
ern & Atlantic railroads in making the bid for the 
Knoxville & Kentucky road, and James and Swepson, 
the former a banker at Atlanta, and the latter Presi- 
dent of the First National Bank at Knoxville were the 
opposing bidders. Col. Trescott represented the Blue 
Ridge Kailroad Company, of South Carolina, in the 
bids for the Knoxville & Charleston Railroad. 

The Cincinnati, Cumberland Gap & Charleston Reail- 
road, the minimum price of which has been fixed at 
$700,000 in bonds, will be sold October 8, the time 
granted to its stockholders for its purchase expiring at 
that date, 


The final sale of the McMinville & Manchester Rail- 
road will be made within the next twenty days, further 
time having been granted the stockholders in which to 
settle several preliminary matters. 

The bonds for the purchase of the Memphis, Clarkes- 
ville & Louisville Railroad will be turned over to the 
Commissioners during this or the earlier part of next 
week, 

The special train which was sent over the Nashville 
& Northwestern Railroad on Wednesday to bring the 
directors living along the line to Nashville, with a view 
to holding a meeting here relative to the withdrawal of 
the certior ri and superadess granted by the Supreme 
Court to Davidson County, arrived at 8:30 yesterday 
morning. Mr. Hawkins, the President of the company, 


| who is said to be opposed to the withdrawal of the 


writ, and who had only the power to call a meeting of 
the directors, left here for his home early yesterday 
morning, via that road. Among those who came here 
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on the special train were several prominent stockhold- 
ers, The reason which seems to be assigned for call- 
ing the directory together ws, that the writ might be 
withdrawn and the road inn under the hammer and 
sold. An informal meeting, composed of twelve 
directors and stockholders, was held at the office of the 
Commercial Insurance Company, but no definite action 
was taken. 


Cincinnati, Richmond & Fort Wayne, 

This track was completed on the Northern Division 
of this road on the 26th inst. to the south line of Allen 
County, nine miles south of Fort Wayne. and the rails 
are going down so fast that by the middle of October 
it ie expected that Decatur, 25 miles from Fort Wayne, 
will be reached. 





MECHANICS AND ENQINEERING. 


Feed-Water Heaters. 

Mr. James Thom writes as followa to the Wnglish 
Mechanic: 

“ The design of feed-water heater I herewith inclose 
has been patented by a Bristol firm, and is, I think, a 
very good one. The drawing represents the smoke-box 
end of a portable engine, with the cover removed, show- 
ing the construction and arrangement of the heater. 
As is well-known, a vast amount of heat escapes ee the 
chimney of every engine, both from the tubes. and the 
exhaust steam pipe. By the combined action of these 
waste heats the water can be rendered boiling hot be- 
fore it passes into the boiler, and a considerable saving 
of fuel thereby effected. A large quantity of the es- 
cape steam is also condensed and returned to the feed 
tub, the quantity of water required being considerably 
reduced. The fire-box and tubes being subjected to less 
heat, also last much longer. By a reference to the let- 
ters on the drawing, and the description below, the ac- 
tion of the heater will be fully understood. JB, B, B, 
ia a tank or cistern 4inches deep and 6 inches wide, 
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placed inside the smoke-box, between the wrapper and 
the outside circle of tubes, M, M; A, A, isthe exhaust 

ipe, which, instead of poine direct up the chimney, 
s passed round inside the tank B, coming out into the 
casting (, and then peating up the chimney in the usual 
way. The water is forced into the tank at the point G, 
through the pipe NW, and then passes round the tank, 
coming out at J, being heated on the way by the hot 
exhaust pipe inside, which the water surrounds, and 
the heat from the tubes on the outside. The pump is 
kept continually going, and the boiler supply can be 
regulated by the tap, KX. If shut, the water is forced into 
the boiler through the valve, Z; if opened, it returns 
through the pipe, P, into the feed tub, warming the 
water therein. The condensed steam is collected in the 
casting, C, returning by the pipe, D, into the feed tub. 
Iam told that an eight-horse engine, fitted with the 
patent heater, will work for ten hours at an expendi- 
ture of from 344 to 4 cwt. of coal.” 


Steam Shovels. 

A correspondent writes us, “Can you give me the 
address of parties who manufacture or furnish steam 
shovels for use in excavation on railroads.” Would it 
not be well for parties who manufacture such machines 
to insert their cards in the GazETTR? 








TreePlanting by Western Railroad Companies. 


The following is a copy of a report made by Mr. H. 
W. 8. Cleveland, a landscape gardener of Chicago, to 
the Superintendent of the Burlington & Missouri River 
Railroad, who has engaged Mr. Cleveland to supervise 
a system of tree-planting, along the line of that road 
between Lincoln and Kearney, Neb. This report was 
presented last July after examining the experimental 
plantations made along the line of the Kansas Pacific : 

I returned yesterday from my trip over the Kansas 
Pacific Railroad, undertaken at your request for the 

urpose of examining the 7 halon parr nurseries which 
fave been established at different points on the line of 
the road under the direction of the Industrial Agent of 
the company, Mr. R. 8. Elliott, Esq. 

The nurseries already under cultivation are three in 
number ; the first at Wilson, 239 miles west of Kansas 
City ; the second at Ellis, 302 miles, and the third at 
Wallace, 422 miles, which ig nearly in longitude 102° 
and but a short distance east of the western line of 
Kansas. 

The two first-named stations (Wilson and Ellis) are 
nearly in the same meridian as the western terminus of 
your line in Nebraska, and the third (Wallace) 183 
miles west of Wilson, with an elevation of 3,200 feet 
above the sea, a region very much more arid and for- 





bidding in its appearance than any portion of the ex- 


‘tension of your line from Lincoln, Neb., to Fort 


roy f which I passed over with you the week be- 
fore. As the experiments at this point are more inter- 
esting than the others, in proportion ag the obstacles to be 
encountered are greater, it will suffice to give an ac- 


count of what has here been actually accomplished. 
7 


Mr. Elliott’s object has been to prove, not that trees 
may be made to grow by means of irrigation and care- 
ful culture, such as they would receive in a commercial 
nursery, but. to discover what varieties will thrive and 
take care of themselves with the careless planting and 
management they are liable to expericnce from the ay- 
erage farmer. The means at his disposal have been in- 
adequate to the accomplishment of careful work on an 
extended scale. His only force has consisted of two 
laborers inexperienced in nursery culture, with the 
necessary teams and tools, and these have had to be 
transported as required between the different stations 
at which he was operating, whose extreme distance 
apart is 183 miles. He has ten acres fenced and under 
culture at each station. ‘ 

At Wallace the ground was broken up lastSeptember 
to the depth of 6 or 8 inches, and lightly plowed again 
this spring, and the seed and young trees sown and 
planted without further preparation, and with little sub- 
sequent care, and with no artificial irrigation, the 
ground being the high dry prairie, covered with the 
usual short buffalo grass, now almost turned to hay. 
The trees were two years old from the seed when 
planted. Many of them would doubtless have done 
better had they been shortened in to one or two bus 
when planted, and I am entirely confident that all 
would have been greatly benefited by a thorough 
mulching of the ground, the material for which could 
have been procured by mowing the bulrushes and rank 
graas which are occasionally found in the wet ravines 
of the prairies; but the experiments are all the more 
valuable and interesting from the fact that no such ad- 
ventitious aid has been sought. 

Asa whole, every experienced tree-planter would 
acknowledge that the success is beyond what might 
reasonably have been expected, and equal to what any 
but avery sanguine man would have hoped, and the 
result is such as to encourage the utmost confidence 
for the future. Eighteen varieties of deciduous trees, 
and seven of evergreens were planted, of which I made 
my notes as follows, after carvful inspection : 

Of black walnut, forty-seven trees had been planted, 
all of which were alive and looking healthy, with 
young shoots a footlong. With one or two exceptions, 
this was the smallest number that had been planted of 
any one variety, most ofthe others comprising several 
hundred of each kind. Ailantus had been very largely 
planted, and may be placed at the head of the list for 
vigor and health. Its growth was such as would have 
done credit to any locality; andI wag afterwards told 
at Denver that it was the only tree that would thrive 
there without irrigation, the elevation being 5,200 feet. 
It is arapid growing tree, and its timber is said to be 
very durable, It seems, therefore, to promise to be of 

reat value for prairie planting. White ash had also 
ve largely planted, and had made vigorous and 
healthy shoots a foot to 18 inches in length and seemed 
in all respects healthy, though it had suffered some- 
what from the attacks of a large green worm which has 
now appeared. A black beetle about an inch and a 
half in length, (known as the “blister beetle”) had also 
eaten the foliage of all the above named, and threatens 
to be a disagreeable enemy. Catalpa has proved one 
of the most promising trees, notwithstanding the ap- 
prehensions which were felt that its broad leaves 
would render it peculiarly susceptible to injury from 
the prairie winds. This also is a rapid growing tree 
and its timber is very durable in the ground. 

Box Elder (Negundo, or ash-leaved maple)—perfectly 
healthy and vigorous. 

Osage orange, do., do. 

Elm, healthy with shoots a foot long. 

Willow healthy, but badly injured by prairie dogs, 
which had gnawed off and eaten young shoots and 
foliage. Some other varieties, also, were thus injured, 
but the willow worse than any. 

Soft maple grows well, but the foliage is badly in- 
jured hy the winds. The cotton-wood does better, and 
8 in itself a more valuable tree. 

European sycamore makes a poor show; may do bet- 
ter another year. 

Tulip tree; prospects not encouraging. Linden tree 
ditto. 

Chestnut apparently a total failure, though at Wilson 
its prospects are more encouraging. 

uropean larch ; a lange number of these had been 
lanted, of which hardly one in twenty was alive. 
hose which are living, however, afford good evidence 
that they will prove successful. and that the only diffi- 
culty is in starting them properly. The trees in ques- 
tion were two years old from the seed when planted. 
They were not shortened in at all, and were hurriedly 
planted during the prevalence of a high dry wind. To 
any one familiar with the larch and its requirements, 
the result will not be surprising. Those which lived 
have made healthy shoots from three to six inches in 
length. 

Of the evergreens, the most promising were the 
Scotch and white pines, which had made shoots of four 
to six inches in length. The Austrian pine and Norway 
spruce seem doubtful, and the Corsican pine and Law- 
son’s cypress a failure. 

All the trees above described were brought here from 
other nurseries. Besides these the experiment has been 
tried of sowing seeds of several different varieties, and 
this work also was rudely done in a style which any 
farmer might practice. Instead of sowing in sheltered 
heds, to be afterwards pricked out into carefully pre- 
pared ground, the seed of ailantus, osage orange, elm, 
honey locust, and cottonwood were sown broadcast on 
ground plowed as I have described, and simply harrow- 
ed in, and left to take care of itself. Here again the 
ailantus took the lead, and in fact, distanced all com- 





petitors. The young plants stood more thickly upon 
the ground than would be required for their best de 
velopment as timber trees, and looked in all cases as if 
they had nothing to complain of, being an inch or two in 
height, and of rich, healthy color of foliage, The other 
seeds had germinated occasionally here and there, but 
by no means to compare with the ailantus, though it is 
not improbable they may germinate next year. 

Of cereal crops—wheat, rye, oats and barley had 
been sown—much had been destroyed by prairie dogs, 
and an unaccountable feature of their depredations 
consisted in the fact that portions of a field would be 
eaten to the ground as clean as if cut by areaper, while 
that immediately adjoining was undisturbed. In 
these spots the growth was fair, the heads tolerably 
filled, and the grain plump and round, as the enclosed 
samples of wheat and rye will show. 

No one who has any just appreciation of the impor- 
tance of the great work of forest-planting on the plains 
—the success of which may be predicated upon the re- 
sults of Mr. Elliott’s experiments—will deny him the 
meed of praise he deserves as a public benefactor, for 
what he has already achieved. Unfortunately, how- 
ever, only a small proportion of those who look upon 
his little nurseries as they pass them in the cars will 
realize the fact that they are but a modern instance of 
the oft-told story of Columbus’ egg—which anybody 
could stand on end after he had shown them how. The 
results Ihave described go very far to establish the 
fact that trees will grow without irrigation on the great 
plains, and they furnish also very valuable testimon 
as to the comparative value of different varieties. If 
any varieties can be proved to do this the question of 
their capacity for cultivation is answered, for the intro- 
duction of screens, belts and forests is all that is re- 

uired to enable more delicate varieties to flourish un- 

er their protection, and with their gradual increase 
will come the humidity of climate, which is all that is 
wanted to develope the agricultural resources of the 
whole region. 

It seems incredible that the Kansas Pacific Railroad 
Company, after having proved by these experiments 
what they have it in their power to do, should fail to 
make a practical application for their own benefit of 
the knowledge thus acquired; but so faras I have been 
me to ascertain, they have no present intention of so 
doing. 

Your task is very much easier and simpler than 
theirs would be. The whole line of the extension of 
your road through Nebraska is in a much more favora- 
ble soil and climate than the portion of theirs which I 
have described; and since seeing the result of these ex- 
periments I am more than ever confirmed in the con- 
viction I expressed after going over the line of your 
roads, that any andevery portion of your lands might 
be successfully planted with forest trees. and no invest- 
ment could possibly be made with so certain a pros- 
pect of very large profits as an elaborate and extended 
system of tree-planting. The work should be begun 
by the immediate establishment of a primary nursery 
at a convenient point on the line for the propogation of 
trees. This should be fully provided with all the nec- 
essary appliances for the work, and placed under the 
charge of an experienced nurseryman, with a sufficient 
force of men and teams to cultivate a large tract. A 
large quantity of young trees, of the most desirable 
varieties, might be procured from other nurseries for 
first planting, and the work of sowing seeds of all 
desirable varieties should also be begun as soon as pos- 
sible, with a view to furnishing future annual supplies 
of young trees to the secondary nurseries, which, from 
time to time, should be established along the line, and 
from which the plantations of forests should be annu- 
ally extended. 


The sales of young trees from these nurseries, and, 
after five or six years, the sales of spruce, larch and 
cedar poles for fencing stuff, which would be furnished 
from the necessary thinnings of the plantations, would 
more than defray all expenses of culture. 

Every nursery thus established would form the nu- 
cleus of a settlement—the opportunity of providing 
themselves on the spot with trees, being in itself a 
strong attraction to settlers, and, after the lapse of ten 
years, your road might begin to supply itself annually 
with ties from its own plantations, the whole cost of 
which would have been fully covered. In addition to 
trees planted expressly to furnish timber, it would be 
easy and expedient to grow fruit trees for sale, and I 
would especially urge the experimental planting of 
many varieties of native shrubs and small-sized trees, 
such a8 sumach, elder, barberry, hazel, cornel, dog- 
wood, ptelia, hornbeam, etc., etc.,—or even andromedas 
and whortleberries—some of which may very probably 
be found to spring up freely from seed, and it will 
greatly facilitate the growing of more valuable trees if 
the ground can first be shaded with bushes. I am per- 
fectly confident also that thorough mulching of the 
ground will be found of almost as much value as irri- 
gation as a means of preserving moisture and an even 
temperature of soil about the roots. I do not mean 
simply mulching about each tree, but covering the 
whole ground when they are planted with refuse vege- 
table matter of sufficient depth to keep down weeds 
and grass, and prevent the sun’s rays from heating and 
baking the ground. The nurseries would siataraily be 
established in the vicinity of the statio:s, and you 
could hardly expend money more judiciously than in a 
tasteful arrangement of trees and shrubbery about the 
stations themselves, so as to render them attractive and 
pleasing to travelers passing through on your line of 
road. hatever tends to relieve the monotony of the 
arid plains excites at once a lively interest, and nothing 
could so effectually do this as the contrast afforded by 
such an oasis, and the evidence it would give of the 
possibility of cultivation. 

My present object has been simply to report what I 
have seen, and the general conclusions I have drawn 
therefrom, and I shall at any future time be happy to 
aid in developing further details of a scheme of forest- 
planting, if desired. 





